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NATLONAL DEVELOPMENTS 


PROBLEMS VIEWED IN CURRENT SCIENCE RESEARCH MANAGEMENT 


Beijing KEYAN GUANLI [SCIENCE RESEARCH MANAGEMENT] in Chinese No 3, Jul 82 
pp 1-7 


[Article by Lu Jiaxi [4151 0857 6932] of the Chinese Academy of Sciences: 
"Several Problems Concerning Current Scientific Research Management*" ] 


*Editor: This article is an abstract of a speech given by the writer at the 
Planning Conference of the Chinese Academy of Sciences 


[Text] I. Strengthening Academic Leadership 


The fourth membership conference of the academic department held last May was 
an important step toward reforming the leadership system and strengthening 
academic leadership. But, in specifically changing from administrative leader- 
ship to academic leadership, there is still a lot of work to do. One very im- 
portant point is to develop academic democracy and strengthen the academic 
legal system. The democratic and legal systems we are talking about share 
common points with other areas but they are not entirely the same. In our 
scientific research units, developing democracy and strengthening the legal 
System mean to reorganize the order of scientific research, improve scientific 
research management, make regulations and systems sound, create an academic 
environment, develop discussion between the same professions, enliven the 
academic atmosphere, and shape a tradition of contest. 


in strengthening academic leadership, we must fully develop academic democracy 
and form a production academic atmoxphere. Facts prove that without academic 
democracy, there will not be a production academic atmosphere, and there will 
not be any academic leaderhsip. We have realized in the experience of the 

past several years that discussion between the same professions is a good way 
to develop academic democracy and an important measure to strengthen academic 
leadership. In the first time after the fourth membership conference of the 
academic department, we grasped the work of evaluating the research institutes 
and we achieved better results. Doing this enabled scientists gradually to 
propose constructive opinions concerning major academic problems. The research 
institutes that were evaluated all felt that this was very helpful. We gained a 
more profound understanding of how research institutes carry out academic 
‘eadership through the evaluation of the research institutes. But, up to the 
present, each academic department has only evaluated one or two research in- 





-Citutes. The progress cf evaluation should be hastened. cach academic depart- 
ment can divide the research institutes of its own system into categories, am 
then select one research institute from each cateogry for evaluation. In this 
way, one evaluation can solve the problems of several research institutes. Of 
course, 2t present, our evaluation of the same professions is still not periect. 
ihnere are still some »roblems, but evaluation is always better than not evaluat- 
ing them. Througa recent work in evaluating the same professions, including 

the evaluation of research institutes, the academic atmosphere has become more 
productive than before. We have realized the function of developing academic 
democracy and strengthening academic iseadership, and we pushed scientilic re- 
search work forward. 


lruly to strengthen academic leadership, we must consider problems academically. 
From a strategic viewpoint, we must change the past way of relying only on 
idministrative meetiags to decide problems. For this, we must reform current 
scientific research managment meti.ods. Beginning from this year, we wiil 

change the previous method of maneging scientific research funds. One important 
ispect is to give support by "selecting the important” and "selecting the super- 
ior." Giving support by “selecting the superior" is to give support to chose 
icademic leaders and research subjects that hzeve a relatively high academi: 

level and academic thought. Giving support by “selecting the important” is t« 
support those research topics* that can solve key scientific and technical pro- 
blems in the national economy inc in national defense buildup. "The superior” 
ind "the important" do not eaxist independently. They msut be combined. To 
select "the superior” and "the important” well, we must rely on strengthening 
academic leadership and improving the ievel of academic leadership. The methods 
of managing the key subjects supported by the institutes, and “superior” and 
"important™ subjects must also be changed. In general, we must consider "basing 
our efforts on success." One is that we must have near-term and long-term goals. 
the second is that we must have a definite time limit. In general, the efforts 
should show results or should be completed within 3 to 5 years. The "nonsense" 
subjects that do not produce a result for a dozen years or several decades must 
not be supported. Of course, "basing efforts on success" or compieting efforts 
within a time limit mainly refers to applied research and developmental work. 

lt is very difficult to require basic research to be completed within a time 
limit, but we should have plans and arrangements so that progress is realized 

in each stage and results with definite meaning are realized (it would be best 

if expected results are achieved). If all projects can realize this, then it 
would prove that the standard of academic leadership has been elevated. Another 
renovation in managing scientific research funds is that starting from this year, 
our academy will implement monetary assistance by the Science Fund of the Chinese 
\cademy of Sciences. This is a fund oriented toward the whole nation. /he 
amount of evaluating work is large. The time limit for schedules completion of 
projects seeking funding should be shortened. Generally, they should be required 
to produce results within 2 to 3 years. At present, we are studying tne actual 
methods or review. The funds for projects supported in a key way by our academy 
this year amount to 40 million yuan. The science fund has 30 million yuan this 
year. After gaining experience, we must increase the amount of funds for pro- 
jects with key support, increase the proportion of funding and reduce the pro- 
portion of contract work to stimulate everyone to think; and we must solve the 
problem of “eating from the big pot." Another aspect in renovating scientific 





researcn Managemen is that we snouid change tne current method of controlling 
= _ } - ee . hha . ~ or "> i. han 4” . * } Sd - 7 1 . 

ang using iarze instrument anc equif ment. wOW, We Nave a 1ot ol equipmen 

that has broken down not because of use but because it has been left unused 


shutdown and not used, thus causing great waste. In order to be responsible to 


the s.ate and fully develop the function of large instruments and equipment, | 
believe, we should build compreiensive laboratories at some of the institutes 
that have relativelv complete research equipment not just for use by the in- 
stitute itself but also for appropriate use by the public, mainly by high level 


researchers and visiting scholars who have the knowlcacze but who lack instru- 


ments and equipment. In this wav, we can exchange academic thought, broaden 
our view, anda we can develop the function of the instruments and equipment very 


, 


well. An Australian scientiiic worker took the initiative to request coming to 
our Fujian Materials Structure Institute to work for a period because he lacked 
experimental equipment. He realized achievements in his work. For this, he 
was Very grateful to us and we also learned some things from him. 


Ai important task in strengthening academic leadership is to establish a correct 
1 


;Olicy for scientific development. Otherwise, “selecting the important" and 


° ] . af * 3 ve . - } . ‘Fr ‘ ws tf | - * ? 7; "ur 
selecting, the superior cannot be done well. Ut ceurse, an overall policy for 


lence may not be drawn up in 1 or 2 years, but ‘ iiding institutes according 
io academic disciplines should be supported. ‘The key academic disciplines that 
have been determined and supported should onsider two aspects. One is the 


trend of development of science in the world, and the other is the need of the 
nation. We should take the needs of the state as urgent tasks. We should center 
our efforts on the academic department and invite scientists to draw up a policy 
to develop science. We must start irom the vertical (each system of the academic 
department) and the horizontal (each type kind of committee). We must develop 
the function of each academic department and we must pay attention to developing 
the function of utilitarian bureaus and special committees of the academic de- 
partment of the academy. We must strive to draw up a general profile of the 
policy to develop science during the first half of this year. With a policy to 
develop science, it would be easier to determine the projects and academic dis- 
ciplines to be supported in a xey way. In the future, a guide on special pro- 
ject fundiny and pital funding within the academy should be printed tirst, 
otherwise, funding uuld not be controlled. 


Intlated administrative agencies and rigid bureaucracy are a major hindrance to 
strengthening academic leadership. The Chinese Communist Party Central Com- 
mittee and the State Council have already made a strong determination to reorgan- 


ize and streamline state agencies. Our scientific research units should also 


do the same. The agencies at the two level: of the academy and che institute 
should also be readjusted, reorganized and streamlined. \nd a responsibility 
system ot the work post should be established at each level to strengthen lateral 


relacionships, improve work efficiency and adapt to the needs in strengthening 


acader.4« eadership. 


lership of 


How ca 7 measure the level of academic lea a unit |! beleive we 
saould ..ainly use the academic level and the academic ideolopy to measure it. 
.unit with a high academic leiderhsip level has a high academic level and the 
subjects selected are also accurate and good. Another standard to measure the 


level of academic leadership i: academic ideology, the academic tradicion anri 
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in recent years, “very sector las paid a lot of attention to selecting progres- 


sive elements. This is correct. Progressive elements who have made outst: nding 
achievements early in life should be discovered in time. heir training should 
be strengthened so that they car become the central vanguard in scientific work. 
I want to point out emphatically that we dhould never neglect those “late 


achievers.” In fact, in the history of the world, there are many “late achievers.’ 
instein who is well known to everyone is such a case. He did not get good 
grades in elementary school and middle school. He did not qualify for the uni- 
versity the first year af!:>r he graduated from middle schocl. But, later, he 
realized great achievements known throughout the world. People who show bright 
promise at an early age and “late achievers” are two different types of people 
who ditfer in the time of realizing achievements. In between do they not have 
anything in common Of course not. Their common point is that they possess a 
protound insight, they are very sensitive to new things, tie questions they pose 
have a profound depth. I believe this should be an important reference in select- 
ing superior talent. The talent we need should be "all-round talent." But this 
is very difficult, therefore we need even more “special talent.” In actual life, 
it is very difficul: ot require a person to be expert in everything. I believe 
that the most important aspect in training talent is to enable him to persist in 
one direction in his job so that he can work steadily without changing direction 
easily. At the same time, we must enable them to come into contact with work 
of some other aspects as much as possible, this includes theoretical research 
and also experimental sciences. When we establish this foundation firmly and 
broaden knowledge, our views will be broadened, and we wiil be able to realize 
najor achievements. 


ihe Chinese women's volleyball team is the champion of the world. This has 
strengthened our confidence in training a “national team" in science and tech- 
wlogy. One important condition that enabled the women's volleyball team to 
become the world’s champion was the selection of talent at each level. The 
best talent was selected for the team and the members were given strict training. 
We should do the same in training a "national team" in science and technology. 
for this, the higher ecucational] institutions should continuously supply super- 
ior talent to our academy. The second is that we must establish several aca- 
demic centers and training centers bv ourselves. The third is that we must 
strengthen foreign and domestic academic exchange, enliven thoughts and develop 
“heterosis.” In addition, we should be like the women's volleyball team. The 
team must be complete. There must be forward and defensive positions. This 
means, the talent of each profession must be in appropriate proportion. There 
must not be a lack of necessary organizational and administrative personnel 

and administrative support personnel. And trey also must be in appropriate 
proportions. 


lhe source of replenishment os scientific researchers of our academy in the 
future should mainly be graduate students. Therefore, the training of graduate 
tudenis must be greatly strencthened. Now, some graduate students have an 
overly limited range of knowledge. They have become too expert in one subject 
and they can only carry out a very narrow aspect of work. They will not be 
ible to adapt when the work is slightly changed. Such graduate students will 
not have a bright ‘uture for development. For this, we can consider establish- 
ing an academic center in areas where there are more research institutes, and 
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institutions, invice igner educational institutions to conduct basic training 
inc researc l CTiatcesst ‘ néuct specialized traini {rat graduate stu- 
dents in rec i t tne tundament and i ~ecialization. 
ir specific res: nel and teachers of higher educational institutions 
am serve concurre ntl tney can support one another in developing the function 
f instruments ij;vnent. ur Fujian Materials Structure Institute has s 
ned ihe Z = | luring these past years to train graduates in 
tructural chemistrv. Not long ago, I returned to the institute to holi a 
thLesi juesti swer S ion. I ciscovered that the caliber of these 
graduate students were . In general, in the question of training 
students, I hope that everyone will think about it more and think of more ways. 
ere is another proplem in sending students abroad for training. We should say 


that this is aiso wavy to train talent. But, tirst, we must strengthen plan- 
ling. Second, when we send people abroad, we must consider the working conditions 
ifter they return. The vear before last when I visited West Germany, |! Iw the 


scientific resear personnel sent to Protessor Ding Zhaozhong [0002 5128 0022] 
our academy. hey tolc me that there they were engaged in th ost advanced 
areas, but on their return there would be no equipment in that field and thev 
ild only yo back to their own work of the past. Such studies abroad thus 
lose their meanin.z. Jlindly sending people out cannot easily produce high cali- 
ber talent. We must nsider when we send people away to study their rking 
conditions after the irn therwise, even i they acquire advanced knowledge 
ibroad, after their return, they cannot develop what they have learne: 
Mobility of pe i in important question in training talent. \ 4 j 


t dead water ' etrimental to scientific research work. Some pecple enter 
the research ] titutes immediately after graduation from the university. fhev 


do not even ri -e any achievements until they become old. In this way, an 
itute cannot taxe in that rany people. In the United States, after a re 
Cal t - it a rtal t t for everal years, he will chanpe location. 
rot ors ais the same tring. In this way, both the institut« inc the 
individual in continue t acquire new vitality. Some comrades proposed that 
entific resear personiel can be reassigned. I feel this is a new idea 
that can be studied in dete il. Generally speaking, we must think of many ways 


to move personnel about anc to enliven the situation. 


i. Develop Our Academy's Superiority and Solve the Problem of Cooperative 
Studies Wel! 


What is the superiorit f our academy? Some people say it is multi-disciplinary 
ind varied. This is correct but not complete. This is because in view of the 


~~ 


entire educational system of the Ministry of Education, the higher educational 
institutes have more disciplines than we have. But, in studying new arcas, new 
technology, new materials and new technological processes, our science academy 
is more compiete in talent and equipment. It can organize forces to carry out 


new tasks and new comprehensive research projects at anytime. This is our true 
superiority, we must correctly recognize it. We must give more consideration 
to the state to better develop our superiority. 
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should be studied 


pment 


al work 


must 


catch up. Some comrades have propesed a preliminary sugpestion in the study 
of new materiais and material sciences. In their suggestion, they analyzed 
the subjects. Or examp it in studying the new materials for use as energy 
resources, there is a subjer cerned with “new materials to improve thermal- 
mechanical etficienc: he research subject is: inorganic high temperature 
Structural mater: i , carbides, toughening oxides, composite mater- 
ials, meta! lic ture Structural materials. The val is to use them 
for long period: uncer atures of 1,200 to over 1,400°C. This not only 
conserves energy, ii al eates new resources. For this, we must study the 
basic scientific problem of screening materials. what is basic research? The 
nited Natior d standard of classification hased on the goal of 
research work : search tnat does not have a clear goal is called 
basic research. Keseaich ¢t has a clear goal is cailed applied research. 
Broadening the finit further, there must be developmental work before use. 
For example, the stud: itterential equations is not necessarily all basic 
research. We must see what is being studied. The gualitative theory of differ- 
ential equations does not have a determined goal and it is basic research. 
The study c+ Maxwell's equations in electromagnetic wave theory has a clear 
yoal and is applied researct understand certain classes of differencial 
equations t omp1 | puter program is develcpmental work. We still think 
in terms of the Classification: basic research, applied besic research, 
:pplied research, rvoid confusion, I still label them basic research, 
ipplie esearch and developmental work according to the method and means of 
research. the selection of materials cannot be regarded as basic research, 
but it undoubredly in S many more basic research subjects. Such subjects 
should still be studied vy re rch institutes. Also, for example, another 
mall subject is research in preparation technology it is not simple to pro- 
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st powders. We cannot always use old ways, 
is also a lot of basic research that must be 


phase relationships and phase balance, and in 
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reality of scientific theory. This is the situation in the development and the 
trend in the realm of science. The second is the reality of modernized prcduc- 
tion. This is the outlook in the production process and modernization. The 
third is the reality of nature. This is the natural environment and resources. 
I believe these three points are well noted and they are very important. We 
should take the initiative to seek out the tasks in che reality of building the 
four modeinizations and use these as the starting points in our scientific 
research work. 


Every research institute should have its own characteristics and superiorities, 
and it is very important to form such characteristics and superiorities. It 
is not possible to include everything. We must consider maintaining stability 
in the direction of our own work over a long period, and we should consider 
improving the standards anc tne quality. Only in this we. can we benefit the 
accumulation of knowledge and the greater improvement of the standards. But 
maintaining stability is not equal to holding on to one thing without letting 
vo. Sometimes, to adapt to the requirements of the state, we must also change 
from one research subject to another research subject. The stable direction 
in metaphysics is not right. Carrying out some work in the new realms may be 
greatly beneficial to future research. 


I am willing to remind everyone once again: At the fourth meeting of the Fifth 
National People's Congress, Premier Zhou made the tollowing comment concerning 
the basic policy to develop science and technology: ‘Our basic policy to develop 
science and technology is clear. There are many branches of science and tech- 
nology. They should serve every sector. Basic research branches of science 
and technology. They should serve every sector. Basic research must never be 
weakened, but the key in the development of the entire realm of science and 
technology should be to serve economic buildup, and in particular, to serve in 
solving the key problems that can realize major economic gains in the national 
economy. The current task is to better develop the function of science and 
technology so that they can truly become a strong and productive force and a 
great force in promoting economic development." 


Our scientific academy has its characteristics and superiorities. We must 
correctly recognize our superiorities and better develop our superiorities to 
make greater and better contributions to the nation and to science! 
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NATIONAL DEVELOPMENTS 


PERSONNEL REQUIREMENTS FOR MODERNIZED MANAGEMENT STUDIED 


Beijing KEYAN GUANLI [SCIENCE RESEARCH MANAGEMENT] in Chinese No 3, July 82 
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[Article by Guan Xipu [7070 6007 2528] and He Zhongxiu [0149 6945 4423] of the 
Tianjin Scienology and Science and Technology Management Magazine: "On Modern 
Scientific Management and Its Requirements for Management Personnel" ] 


[Text] The buildup of modernization needs modernized management. Modern 
scientific management has been regarded by people as a new element in the com- 
position of modern social productivity. It is an indispensable pillar in the 
buildup of modernization. Over the past several decades, especially after 
World War II, foreign management scholars have published many papers on modern 
scientific management. Many of them are worth understanding. But the theo- 
retical viewpoints are sometimes not scientific enough, and not all management 
methods proposed are szeneralized. To improve the standard of management per- 
sonnel at all levels in our nation, we must learn and refer to foreign exper- 
ience, and at the same time we must do the fundamental work well by combining 
the principles of Marxism, the principles of socialism and our nation's actual 
Situation. this article is an attempt to explore the actual content, main 
principles, basic methods of modern scientific management and the logical rela- 
tions among the three, and the requirements they place upon managers, and such 
questions concerning fundamental management ideas. 


[. The Actual Content of Modern Scientific Management 


Correctly recognizing the actual contnet of modern scientific management is a 
prerequisite to determine management principles correctly and to select the 
method of management. When domestic and foreign management scholars talk about 
scientific management by citing the objects of management, the management pro- 
cess, the goals of management and the characteristics of modern management, 
they have touched upon this question to varying degrees. But their understand- 
ing has been rather unilateral or has not been clear enough. We still need to 
provide a scientific answer based on the actual situation in modern management 
work and by using related principles of Marxism. 


Combining theory and practice, analyzing the object, process and goals of 
modern management in detail and generalizing the common nature provide us with 
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the tollowing understanding: ic most fundamental aspect of modern scientific 
management is tne optimum cortrcl ot the process of uni orm motion of syst¢«ms, 
people, values. Systems are tne oojectives of management. People are the 
objects and the motive force of management, and increasing vaiue is the goal of 
management. ‘'People' who carry out concurrent tasks of eftectively controlling 


the unified and coordinated motion of the object, che motive force and the goal 
to realize the actual substance oi modern scientific management are the core of 
this course of uniform motion. 


(1) The Elements of the Objects of Management 


Earlier management theory believed tiat the three main elements were people, 
money and materials. Later, some people added information and time to make it 
the five major elements. 


Recently, some people added esprit de corps and method to make it the seven 
major elements. The continuing increase in the object elements reflects the new 
development in the objects of management and shows that management is becoming 
more complex, and it also reflects the elevation of the standards of modern 
management science. This is undoubtedly a good pehnomenon. But, these under- 
standings and expressions all show shortcomings of being isolated, disconnected, 
mechanically arranged, biased. They have not been able to further demonstrate 
the organic relationship between the various elements of the objects of manage- 
ment. 


It we link all the elements together and consider them as a whole, we will dis- 
cover that the object of management is not the mechanical addition of isolated 
elements, but a unification of the whole, the part, mutual relationships, and 
variations and conversions of relationships. What is this object that unifies 
the whole and the part, mutual relationships, variations and conversions of re- 
lations? It is the system! It is the “dynamic system" that is recognized by 
modern scier e! This is to advance the metaphysical understnading of manage- 
ment to a dialectic understanding, from a static understanding to a dynamic 
understanding, from an understanding mainly of the actuai material to an under- 
standing of the variation and conversion ot mutual relationships at the same 
time. Such an understanding of the object of management is a development in 
understanding and at the same tire it coincides more with the actual situation 
in development. If modern management workers cannot aialectically and compre- 
hensively grasp the object of managemenc, it will be difficult for them to 

meet the requirements of modern scientific management. 


(2) fne Core or Motive Force of Management 


fhere are ditterent views from different angles. People often compare the 
different elements of the object of managemert to the different links in the 
course of manayement (determining the goals, drawing up plans, organizing 
forces, commanding action, adjusting relationships, controlling systems). They 
believe that the element or link that is the most important and that can in- 
iluence the overall situation the most should be regarded as the core or motive 
force of management. This method of comparison is right. But because people's 
viewpoints are different, different conclusions are drawn. For example, many 
management scholars in capitalist nations believe money is the core of manage- 
ment and also the motive force in management. Of course, it is the goal of 
management. There are others who believe the core or motive force of manage- 
ment should be "the flow of information." Henry H. Albers, author of "Princi- 
ples of ‘anagement: A Modern Approach" emphasizes information and decision- 
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Making. ihere are 4a! lliterent views on this question. Some emphasize 


decisionmaking, some emphasize pianning, and some emphasize goals. Each has 

his own views. The representative of modern Western management science, 1978 
Nobel prize winner in economics, H. A. Simon, believes that the entire manage- 
ment process is 4 decisionmaking process, obviously he also emphasizes decision- 
making. 

We believe that when we e the method of comparison to analyze and understand 
the core or motive rce in management, we must be guided by the scientific 
viewpoints of Marxism. he result ot doing so enables us to come to the follow- 
ing conclusion: ‘The core or metive force of modern scientific management should 
be people! This does not relegate the importance of information, decision- 


making, goals, planning, et«, but it truthfully proves that regardless of 
whether it is trom the viewpoint of the whole or part of the object of manage- 
ment, or whether it is from the viewpoint of each of the links in the manage- 
ment process, management works and serves its function only through man's 
action. This is consistent with the principles of historical dialectics. Man- 


agement work is a social behavior. The main body of society is man. All 
social activities are human activities. Therefore only man can be the tcue 
core and motive force in management work. If management workers in a socialist 


nation cannot correctly recognize and firmly srasp this core and motive force, 
it is very difficult to carry out modern scientific management work well. 


(3) The Goals of Scientitic Management 


Scholars of capitalist nations generally descrive the goal of scientific man- 
agement as improving labor and work efficiency. Of course some people have 


> 


described it more theoretically saying that it is the unificaiton of the 


functions of the purt the cbject of management and the amplification of 

the whole so that the tun tion of the whole is larger than the additive sum of 
each ot its part-. Man mrades in our nation accept this theory. We also 
believe this ¢t indeed has its reasons. But this expression which seems to 
be free trom disayreement does not expose the final goal of management work. 
Obviously, the real purpose of improving efficiency in capitalism is only to 
increase the profits tor the capitalist class. Although socialist nations must 
also consider prorits, but increasing profits must never be said to be the 
fundamental purpose of improving management efficiency. According to the prin- 
ciples of Marxism and the principles of socialism, the fundamental purpose of 


carrying out scientific management and improving labor and work efficiency in 

a socialist nation is and must necessarily be to increase and improve the value 
created by the object of management (including the numerical value created by 
the object of management (including the numerical value and the value rate), 
and it should be the unification of economic and social values. The unification 
of economic value and social value must also stipulate that when there is 
conflict between economic benefits and social benefits, one should serve social 
benefits. Because, there are indeed such cases: Certain improvement in man- 
agement efficiency frequently will be beneficial to realizing short-sighted and 
partial economic benefits but may net be beneficial to and even may be harmful 
to social benefits. This, then, is not consistent with the fundamental goals 
of modern scientific management. For example, uncontrolled felling of forests 
destroys the ecoloyical balance, increases production and seriously pollutes 
the environment, etc. 
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(4) The Actual Substance of Nocern Scientific Management Is a Coordinated 
Process To Stimulate Manpower, Control Systems and Produce Value 


Correctly recognizing this actual substance helps one deepen one's understand- 
ing of the following characteristics of modern scientific management: (1) 

It is not just the organic combination of managing the whole and the parts, it 
is an organic combination of dynamic management and static management, i.e., 
the parts must serve the whole. The relationships between the objects of man- 
agement, the movement, variation and conversion of the relationships must be 
emphasized. Eftective information feedback circuits within the system must 
always be maintained and the versatile flow of information and feedback that 
should exist between one's own system and other related systems must be main- 
tained. (2) It is an organic. combination of "managing" people and “managing” 
materials, and it shou!d mainly be "managing" people, i..., management of other 
aspects must be led by mobilizing the enthusiasm and creatively of people. (3) 
lt is the organic combination of economic goals and social goals while the 
social goals are the main goals, i.e., economic goals must also serve social 
sOals. Grasping these characteristics of modern scientitic management will 
greatly benefit us in overcoming those mechanical, dull and slow ways of think- 
ing and methods in management work. 


ern 


We beleive that the above points should be the basic understanding of modern 
scientific management that one should possess. On the basis of this funda- 
mental understanding, it would be easier to explore what major principles should 
be upheld and what basic methods should be pursued in modern scientific man- 
agement. 


Il. The Main Principles of Basic Methods of Modern Scientific Management 


(1) The Principle of Management Is Determined By the Actual Substance of 
Management 


fhe actual substance of modern scientific management is the unified action of 
the three main elements, the system, people and value. Correspondingly, there 
are also three major principles in modern scientific management, i.e., the 
systems principle, the “humanistic” principle and the value principle. 


ihe systems principle in scientific management requires management workers to 
realize that the object of one's management effort is a whole system, therefore 
the parts should be treated with a view of the whole and the parts should con- 
cretely serve the whole. At the same time, they must also truthfully admit that 
the whole as managed by oneself is only a component of a larger system, there- 
fore they must also consider the larger whole and place one's own management 
system in the right position so that it can serve the benefit of the whole of 
the large system. In our insistence on the systems principle we must oppose 

ind prevent separation, isolation, one-sidedness, seeing the trees without 
seeing the forests in considering and carrying out various management tasks. 
Management that violates the systems principle will never become true scientific 
management. 
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The “humanistic” principle in scientific management requires management workers 
to regard the adjustment, contro! and management of human behavior as the center 
and the key in managing the entire system well, to regard the mobilization of 
the enthusiasm and creetivity of people as the fundamental factors in carrying 


17 


out the entire management task well, to concretely believe that in order to 
manage money, materials, information and time and such elements well, one must 
iirst develop man’s enthusiasm before this can be achieved. In insisting on 
this “humanistic" principle we must oppose and prevent the mistaken concept of 
considering materials put not people, and the belief that "things can be done 
when there is money." Manayement that viclates this "humanistic" principle 
Similarly is not true scicntific management. 


lhe value principle in scientific management requires management workers to 
always remember that the fundamental goal of management is to create value for 
society in the best way. Management can create social value. Management that 
cannot create economic value and social value in the best way is ineffective 
management and it is a dereliction of management's duty. Even when one is very 
busy, he is still an ineffective manager who has neglected his duty. In in- 
sisting on the value principle we must oppose and prevent the so-called "leaders 
in principle" who only talk about "motives" but not results, and we must oppose 


and prevent the routinisi { being busy in blind pursuits. We must oppose and 
prevent the style of being a spendthrift. Management that violates this value 


principle, no matter how, wil! not be true sciertific management. 

(2) Correspondingly, Modern Scientific Management Has Three Basic Methods 
That Are Commonly Suitable for lLse, i.e., the Systematic Method, the Behavioral 
Method and the Value Method 


The systematic meth thie .titic method that extends the objective laws 
of systems of t zs to the es of thought to handle things and solve pro- 
blems. It is ely | to systems theory and systems engineering, but it 
is not entirel me. tems theory is the theoretical science that 

studies the stru tem, stratification and laws of motion of objective 
thinys. sti ineeris is the quantitative, programmed, technical applica- 
tion of systematic metho in various types of engineering projects, and it is 


an engincering technique. tvery manager must have some knowledge about systems 
theory and systems engineering, but he does not have to be directly involved in 
quantitative calculations and technical operations. This is because the man- 
ijer is actually the organizer aad the “leader" (not necessarily having a posi- 
tional title as a leader) at various different functional levels. Therefore, 
more important is that he must skillfully grasp the systematic method. In doing 
management work well, the main points of the systematic method is generally a 
unified process consisting of the following links: 1. viewing the overall 
system (the whole); 2. resolving the structure (part); 3. recognizing the re- 
lationships; 4. separating the strata; 5. tracing changes; 6. adjusting feed- 
back; 7. controlling the direction; 8. realizing the goal. These important 
points cannot be separated and they must be uniformly utilized. There is a 

red line running through and connecting these points. It is the recognition, 
the adjustment and control of the various relationships in the system. This is 
the most fundamental method of thinking and working of the modern scientific 
management worker fo the people accustomed to the method of managem»nt of 
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small production and handicraft industries, this method is complicated and var- 
iable and it seems to ve difficult to grasp. But as iong as this point is 
constantly kept in mind, continuously studied self-consciously, and used, the 
systematic method is not difficuit to grasp. 


The behavioral method corresponds co the "humanistic" principle of management. 
Because mobilizing the enthusiasm oi personnel at each level and of all types 

of people is the basis for doing management work well, therefore, how to scien- 
titically manage the behavior of subordinates is a key problem. The behavioral 
method is a method to conduct sciertiiic analysis of the behaviors of various 
types of personnel and a method of e‘tective management of one's own subjects 

of management. At present, most of the books on behavioral management we have 
seen are foreign publications or books that introduce foreign methods. They 
mainly study the following. First, they study ways to c ntrol behavioral 
motives by analyzing human “needs.” Second, they study ways to explore the 
principles ot behavioral management and the methods that can possible be used. 
In the Marxist viewpoint, this type oi study starts out from experimental 
psychology to analyze the different objective needs of various types of per- 
sonnel, study the different motives that produce the various behaviors to 
satisty difierent needs, and propose the use of various psychological laws and 
corresponding methods to manage the behavior of different types of personnel. 

It is believed that the purpose of the method of behavioral management is to 
stimulate the enthusiasm of the various types of personnel...these indeed have 

a scientific basis. They have proposed many methods based on this and have 
objectively realized a lot of results. We should not negate them lightly. But, 
it seems that those theories are filled with the abstract theory of human nature, 
poisonous supra-class dogmatism and capitalist individualism and utilitarianism. 
Also, they emphasize the study of behavioral psychology of the individual and 
its method of management and seldom study the behavioral psychology of the 
collective and the society and its emthod of management. Some people even study 
"collective behavior," but the study is only limited to small collectives and 
starts out from the opposing viewpoint of “how to control" them. For this, we 
must utilize the position, viewpoint and method of Marxism to carry out objective 
analysis, to take the rational inner core and to discard the outer shell, to 
create, develop and establish our own behavioral management science. 


In fact, we have a lot of successful practical experience in our own behavioral 
management method, but we have not systematically and theoretically summarized 
such experience. ‘he task of theoretically summarizing such experience by 
borrowing the active elements in foreign behavioral management studies, basing 
such experience on our own ideological and ; ,.liticai work and the experience 

of democratic business management and combining the experience with the acutal 
situation in our nation's buildup lias already been included in the daily agenda 
and the responsibility has fallen on our shoulders. In our socialist nation, 
the fundamental purpose of using behavioral methods in scientific management 

is to .9obilize, consolidate an! develop the socialist enthusiasm of the people 
to the maximum extent. To realize this goal, we believe, there are at least 
the following three "guidelines" that must be emphasized: 


(1) We Must Satisfy the Proper, Rational Objective Material and Spiritual Needs 


of Our Own Subordinates. Everyone of us who are dialectic materialists should 
recognize that everyone has his own objective needs. Managers should exert all 
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eftorts to solve al (ional and possible material and spiritual needs. This 


the tundamental prerequisite in mobilizing the people's socialist labor en- 
thusiasm, and it i r andanental goal in carrying out socialist revolu- 
tion and buildup. I: cialist nation, the following four "needs" should be 
the proper, rationa nd lc objective material and spiritual needs for 
the whole peopl: lee., Ut! ‘eceiving more for more work and not just in name 
ly; respectir ' ing the master of the nation; comradeship and 
organizational warmth: raging aggressive revolutionary behavior. Only by 
satisfying these 1 truly mobilize and stimulate their enthusiasna, 
itiative ai rea it re we emphasize "truely," i.e., we must have prac- 
l and relia ( ordinary campaigns. For this, we must con- 
ete y iy overcome the following in management work: 
the evalitariani nore and doing less are the same and that doing 
well and doing | c ire the same; the lofty bureaucratism and special showing 
that is serious! letach from the masses; such extreme leftist ideological 
waves of putting labels on others, cc zing down with the big stick, capitalizing 
others, exageration and the narrow and jealous mentality of not being able 
t iccept other people fcr “being outstanding.” Otherwise, the managers and 
those being manayred wil! t have the same heart and mind, and everyone's self- 
nscious enthi mobilized. Without people's sclf-conscious en- 
thusiasm, the s’ evelopment otf socialist endeavors are difficult to imagine. 
his is a major problen of principle, and every manager must not treat this 
iit 
(2) Everyone Must Have Concrete Duties That Are Fixed and That Can Be Evaluated. 
iccordiny to different situations, implementing a rational post responsibility 
vstem is the key to doing modern sciertific management work well. Every pro- 
tive enterprise, , enterprise and business twst implement a responsi- 
ility system that its it nN situation, and every responsibility must 
tinally be in | to the individual. This is a fundamental require- 
ent r rosponsibility system were implemented broadly in our 
nation's tarm villages, agriculture quickly progressed. Our nation's industrial 
enterprises are also testing and exploring the experience of implementing the 
O1 ic responsibilit stem. When it is effectively implemented, industry 
will also quickly prog , scientific and technological endeavors, although 
thi ituation 1 re special and complicated, the responsibility system is 
still the requirement of jective laws, and it must be implemented. Of course, 
the actual method of implementation still needs to be actively and carefully 
lored and summarized hy everyone in practice. 
(3) kveryone’ esponsibility Must Be Conscientiously "Inspected." This means, 


the efficience and results of everyone's work must be strictly and conscientious- 


ly and clearly examined and evaluated, and the person should receive appropriate 
awards or punishment a rding to regulations. This is an important link in 

the use ot the behavioral management metiiod in scientific management. Without 
this link, we will not be able to implement the "needs" and "duties" described 
ibove. Whether a person's work is truly good or bad can only be judged by the 


ictual results az the end. Although good motives are important, but it must 

be unified with good results. Working hard and not being upset by criticism is 
a yood spirit, but being busy everyday does not necessarily mean doing more good 
work. <A yood manager should not watch over his subordinates every minute to 


' 


see “how they work,’ causing the subordinates to be extremely cevreful and timid. 
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He should inspect their tinal “work output." This is an important behavioral 
management method. Only this method can truly stimulate people's sense of 
responsibility, initiative and creativity in work. 


We have a lot of practical experience to prove that in the course of management, 
if we grasp tightly these three guidelines of the behavioral management method 
to solidify and develop everyone's socialist enthusiasm, then doing management 
work well can be guaranteed 80 to 90 percent. 


The value method is the ideological and working method to realize value engin- 
eering. The formula for value engineering is 


Function F (Function) 
Value V (Value) = --------------------- 


It tells us that to increase the value, one method is to improve function or 
reduce cost. The other method is to improve function and reduce cost. Of 
course the latter is the best method. When we regard it as an ideological and 
working method in scientific management, we can call it the large, high and 

low “goal management method," i.e., large value, high efficiency and low cost 
management method. At present, the so-called "goal oriented management" 
popular abroad actually manifests a certain aspect of this type of value man- 
agement method. We can use the value principle of socialism to generalize it, 
thus the value management method of modern scientific management should have 
the following three main points: One is that when a manager engages in manage- 
ment work, he must always keep in mind the fundamental purpose of modern scien- 
tific management, i.e., to make one's own management beneficial to creating 
greater economic and social value. the second is that in order to realize the 
fundamental goal above, the manager should continue to implement measures and 
to think of all ways to "reduce cost" (including the conservation of manpower, 
ener; resources and raw materials, etc) and “improve efficiency" (including 
mobilizing the people‘s enthusiasm and improving work efficiency, etc). The 
third is that he must concretely achieve the fundamental goal that is to be 
reached and the concrete measures that should be implemented in all of his own 
management objects (people, money, information, time etc). 


Ili. The Accomplishments kKequired of Managers in Modern Scientific Management 


According *o the actual content, main principles and basic methods of modern 
scientific management, it is not difficult to see that the following accomplish- 
ments are required of managers: 


1. He should “have a broad knowledge and be multitalented.” Because modern 
scientific management is a systematic whole that utilizes the systems principle 
and sy..tematic methods to manave specific objects, therefore a management 

worker »ust possess the various kinds of fundamental knowledge related to this 
systematic whole. The knowledge frequently involves natural sciences, econom- 
ics, other social sciences and social knowledge. Modern management as a science 
requires the manager to truly become a management specialist. This type of 
specialist must have a broad knowledge and possess many talents. Otherwise, it 
would be difficult for him skillfully to carry out complex systems management. 





2. He should be “r urcetul and good at making decisions." Because systems 
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and ilve nagzement i ilres random feedback and maxing cecisions on the 
spot’ involving a massive amount of related “information flow," and it requires 


, the work on time. This requires the modern 
scientific management worker to be resourceful and decisive like an “information 
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processor’ with a targe throughput capacity. He should draw on collective wis- 
dom and absorb all use:ul ideas, he should react sensitively, he should be 
accustomed to thinking, his decisions should be decisive, he should be an in- 
tense mental laborer. <A person who is ignorant and ill-informed, who has a 
slow reaction, who is vupinicnated and who is indecisive can hardly become a 
rood modern scientific maniper. 

3. He should “be so0d at dealing with people." Because the core of the 
"humanistic" principle a the behavioral method of management systems is people, 
then, aS a management worker, he must possess conditions of “being good at 
dealing with people.” irst, he should practice the "four skills": the skill 
of knowing people, the skill of being close to people, the skill of being able 


to use people, and the skill of helping people. On this basis, he must 2lso 


realize the "five abilities" at the same time: the ability to make people 
listen, to make people trust him, to make people obey him, to make people 
respect him and to make people help him. Only in this way can he win over 


others. This requires our management workers to be just and fair, to know 
people and to be skilled in employing people, to be understanding, to treat 


evervone equally, and to be able to cooperate with everyone. If he is bureau- 
cratic, if he has a haughty manner, if he is cold toward people, if he tyran- 
nically abuses his power, if he forces commands upon others, if he abuses his 
authority or “rather offends others but others are not allowed to offend him," 
then he will surely “lose his people." People who "lose people" cannot do man- 
agement work wel | 


oO sid “be strict and clear in giving awards and punishment." Because 
dern manaycment workers must utilize the value principle and the value method 
to realize the fundamental poal of management--creating the best economic value 
ind social value, and because the behavioral management method requires insist- 
in on the principi i "responsibility" and “inspection,'’ management workers 


must be a “fair judge" and insist on using the “value result" to determine the 
ichievements and faults ot subordinates in their work, rewarding those deserv- 
inj, rewards, punishing those deserving punishment, rewarding and punishing 
clearly, being impartial and incorruptible. Modern scientific management workers 
ire not allowed to be “indiscriminate officials" who are “not troubled by oli- 
varchy" nor "troubled by egalitarianism," who "award 40 ounces of gold" to 

those who have done wel! and who “gives 40 lashes" to those who have erred. 
"Indiscriminate officials” cannot do modern management work well. 


Ihese requirements and conditions include political ideology, the style of work, 
scientific knowledge and practical experience, and to possess them fully is very 
difficult. Because of this, modern management work should be emphasized and 
respected even more. Management workers are honorable. The view that scientif- 
ic management work is just pushing administrative work and that scientific man- 
agement workers are not as important as specialized scientific and technical 
workers is obviously wrong. 
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Wwe can borruw Einstein's equation of mass and energy g=c? as the best model 
for the modern scientific manayement worker. The formula shows that the energy 
of matter is directly proportiorai to the product of the mass M of matter and the 
fastest velocity of motion (the speed of light) c2, i.e., the larger the mass, 
the higher the velocity, the larger the energy. Now, let us use E to represent 
the efficiency of management, M to represent the accomplishment of the manager, 
and C to represent the fastest speed of management work, then we obtain the 
following best model for the modern scientific manager: 

Management efficiency Lk = manager's accomplishment M x work speed c?. 
In the model, “accomplishment” is a comprehensive concept. It includes thought, 
knowledge, quality, work style and such required conditions. According to this 
best model, modern scientific management workers are req.ired to continually 
improve their own accomplishment, seize time and speed in work to realize the 
greatest management efficiency. 


It is hoped that our management workers can all correctly understand the actual 
content, the main principles and the basic methods of modern scientific manage- 
ment, propose various requirements according to the above, continue to improve 
one's own accomplishment, and contribute more to the buildup of modernization 
of the socialist motherland in management work. 


CSO: 4008/212 
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RESEARCH INSTITUILE NOTES MUCH WORK REMAINS TO SATISFY DEMANDS 
Beijing KEYAN CUAN! (SCIENCE RESEARCH MANAGEMENT] in Chinese No 3, July 82 


pp 35-37, 55 


[Article by Wu Tingman [1566 1694 3341] and Jin Xaoyin [6855 1321 6892] of the 
Shanghai Silicates Research institute of the Chinese Academy of Sciences: 
"Serving Local Economic Buildup by Combining Our Institute's Characteristics” ] 


[Text] Our institute is a material sciences research insticute suvordinate 
to the Chinese Academy ot Sciences. We mainly study artificial monocrystals, 
special purpose glass, porcelains used in electronics, high temperature 


structural porcelians and inorganic paints. The study of these new types of 
inorganic materials i losely related to the economic buildup of Shanghai. 
We have combined the academic direction and the technical advantages of our 


institute, fully developed our potential actively to serve local economic 
buildup. In the following, we will briefly report on some work in serving the 
local i tv. 


Il. We Have Acti : 'dered Local Scientific Research Tasks and Trial Pro- 
duct ior ise 

\ithou ¢ al , re , st ite of the Chinese Academy of Sciences, the 
Shanghai Cit lentit ittee and various sectors have given us a lot of 
support and help. mditions tor cooperation and support are good. 
They are favorable t ic development of scientific research. These have all 
encouraged and driven us to exert efforts to complete the scientific research 


task tanded down to us by the state and we have also actively shouldered local 


scientific research tasks. Over the vears, by taking the initiative, we have 
always actively carried out some of the scientific research tasks of the major 


and comprehensive scientific research projects of Shanghai, such as the 7,112 
project, the 728 pr ct, the 708 project, and the optical fiber communications 
project. We have stri t mtribute more to the tocality. 


Optical fiber communications is a new technology that emerged at the beginning 
of the 1970's. The city setentific committee organized several dozen units 
throughout the city to hasten the breakthrough in this major scientific research 
project to develop modern communications. We actively participated in the 
Shanghai task force and took the initiative to shoulder the task of astudying 
optical fibers. Because this subject is difficult and strongly comprehensive 
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and the schedule was tight, we organized interdisciplinary scientific research 
cooperation centered around the third research laboratory, and we fully ut: lized 
favorable conditions within the institute, improved efficiency in scientific re- 
search, hastened progress, and in 1977, successfully developed the phosphorous- 
silicon series quartz optical fiber that has a short wavelength and a low loss 
and a wide frequency band. Under tne leadership and organization of the city 
scientitic committee and the opticai tiber office, we established a cooperative 
relationship in scientific research and production with the Shanghai Xinhu 

Glass Plant in the 2d year. With mutual alliance, cc operation and mutual re- 
spect, we launched a relay competition in technology and smoothly handed over 


scientific research achievements in pauses to the factory for tests and produc- 
tion. The factory spent only 7 months and, for our nation, produced on a trial 
basis a definite quantity of qualifiea «ptical fibers and provided optical 
tibers for laying the first 1.8-kiloneter long optical c snications cable in 
the city of Shanshai. The factory spent only 2 1/2 years to reach the level of 
volume procuction and contributed ir nation's optical fiber communications. 
last year, we began the second phase s.cudy of the phosphorous-germanium-silicon 
series multiple mode long wavelength optical fiber. 


In addition, the difficulties presented by the factory were also solved as much 
as possible. ‘or example: The electrical resistors manutactured by such units 
as the Shanphai -tlectrical Resistors Plant required a type of electircal insula- 
tion coating that can resist temperatures of 350+40° C. They originally used 
toxic enamel containing about 50 percent lead. This poliuted the environment 
and seriously affected the health of production workers. At the beginning of 
last year, the factory presented the subject to us hoping that the coating could 
be replaced by a nontoxic cuvating. Comrades of our institute's heat treated 
paints group actively shouldered the task of quickly solving the problem in 
production. During the first half of last year, it developed two types of non- 
toxic coatings. One was the baked ’A-6 coating suitable r use on disc-less 
rheostats. The electrical resistance was greater than 10 ohms and it already 
met the required specifications. ‘the other was the leadless enamel Rg. Experi- 
ments prove that it can replace leaded enamei. After improvements during the 
second halt of the year, it will be able to have even broader uses. Also, for 
example, in 1990, the Shanghai Boiler Plant presented us with a task to develop 
i protective paint for surface annealing (650°C) in fine processing of large 
yroducts. Although the paint or',inally used by that plant did serve a pro- 
tective function, after treatment, the coating was difficult to remove. If 
mechanical methods such as spraying sa.d were used, the fine processed surface 
would be destroved. We exerted unscheduled efforts to develop a type of paint 
for that plant. After annealing, the coatir: could be removed with water. This 
satistactorily soived the difficulty of that plant in production. 


il. Combine the Far and the Near To Contribute to the Development of the 
’reser” National Economy 


\ccord, to the founding guidelines o: the Chinese Academy of Sciences and the 
yoals o| our institute, we must study and develop materials science and continue 
‘o improve the academic standard in research work, and we must also serve the 
national economy and national defense buildup. Statistics of the research sub- 
jects of our institute during recent years show that about 48 percent of the 


21 








research subjects are internationally important work and about 10 percent are 
subjects in basic theory, and 40 percent are developmental research. Some of 
them are near-term work. the above ratios indicate that basic research in our 
institute does not consitute a large percentage and this needs gradually to be 
strengthened. We are creating conditions and actively encouraging those 
scientific and technical personnel with a firm foundation, higher foreign lan- 
guage capability and who are more interested in theoretical work steadily to 
develop research in basic theory when the conditions ripen. When arranging 
long-term exploratory scientific research work, we organized some scientific 
and technical personne! to conduct social surveys and market surveys, and we 
lined up some key technical problems that urgently have needed to be solved in 
the national economy in recent years to combine long-term and the short-term 
endeavors. For example, the study of noncrystalline semiconductor materials 
and devices is a relatively diificult and more important problem that is being 
actively studied internationally. Our institute has already studied this for 
many years. We have paid attention to the study of physical and chemical 
processes in the gas phase formation of glass film of noncrystalline semicon- 
ductor materials, composition of gas phases and the structural system of the film 
and basic studies of electron transmission characteristics of photoelectric 
conducting materials. We also paid attention to the study and development of 
such woterials for short-term applications. The comrades of that 2roup 
established the short-term goal of applied research in static photocopying through 
surveys and analysis of the comestic and foreign situation. The copying machine 
is widely used in foreign nations. The quantity produced is also large. For 
example, Japan manufactures 680,000 units a year. The annual amount of sales 
in the international market reaches over $10 million. Our nation is still 
relatively behind in this aspect. We produce only over 2,000 units a year. 
The whole nation only has over 5,000 units. Aiso, the quality of domestically 
produced copiers are not stable enough. The drum is the heart of the copier. 
How to improve the sensitivity and the life of the drum is a key problem in 
present production. In September 1980, our institute signed a cooperation 
agreement with the Shanghai Copier Plant jointly to improve the life of the drum. 
We helped the factory establish the technological flow process line for the 
synthesis of glass and selected eight kinds of sulfur series glass preparations. 
We conducted photoelectric conductance tests, differential heat analysis, 
optical spectrum properties test and hardness tests and such physical perfor- 
mance tests for the tilm and the test materials, and we conducted chemical 
omposition analysis. We plated a total of 55 drums. The drums operated well. 
it was generally believed the sensitivity of the new sulphur series noncrystal- 
line drum was higher than the pure drum by one to two times. The useful life 
was at least 15,000 times and with highs reaching over 45,000 times. The life 
of the original drum was below 10,000 times. After the film coating techniques 
are further stabilized, we hope gradually to begin production in the shop 
within the vear. 


li]. lransfer of Military Scientific Research to Scientific Research for 
Civilian Applications 


During the 1960's and the beginning of the 1970's, many oft the tasks of our 
institute came from the National Defense Science Committee and the National 
Defense Industry Office system. During the latter part of the 1970's, as the 
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national economy was readjusted, the number of research subjects in military 
science gradually reduced, and we transferred such military subjects to civilian 
use in time. Take the inorganic coating research laboratory as an example. 
Originally, over 90 percent of the work of that laboratory was involved in the 
Study of new materials needed in nationai defense and the military industry. 
After readjustment, at present, over 54 percent of the work is involved 
scientific research for civilian use. In the winter of 1974, we began the 

study of far infrared heating techniques. We used the technical equipment and 
testing equipment established for military scientific research and this research 
work progressed relatively quickiy. se spent only 3 years to develop and produce 
successfully the three techniques oi coating with paints, electric are plasma jet 
spraying and enamel smelting and over 20 types of coats. At the same time, we 
also successfully developed a far inirared heater, drying equipment and medium 
temperature normal full radiation testing equipment. Th. varieties were com- 
plete and the applications were broad. These coatings have already been popu- 
larized and produced by the Shanghai Changzheng Farm Coating Plant and two plants 
in Jiangsu Province. With the common efforts of many scientific research units 
and factories throughout the city, Shanghai now has over 30 professions and 

about 4,000 units that use this new technique. Each year, they conserve about 
200 million kilowatt-hours of electricity. 


In addition, the plasma sprayed coating group originally involved mainly in 
military scientific research has also shifted toward mainly civilian scientific 
research in recent years. Research in coatings for the probe of molten steel 
oxygen fixing tests, cathode catalytic coa’s for electrolysis of caustic soda, 
coating for artificial joints have realized definite achievements, especially 
the sprayed chromium oxide heat resistant coating has already been popularized 
and produced by such units as the machinery repair plant of the General Jinshan 
Petrochemical Plant in Shanghai. Visible economic results have been obtained. 
The plant originally had to import from Japan the sealing washers for end-facing 
machinery for chemical industry pumps. Now, they do not have to be imported. 
Since 1976 when trial production began, the plant has conserved a cumulative 
total of over 500,000 yuan. ‘The value of the coating alone described above 
constituted about one-seventh of the total value. 


Based on the requirements proposed by the factories in production, we began 
studying high strength acid and ilkaline resistant enamel last year and we have 
realized visible achievements. We have test produced it at the lFengbin Joint 
Factory of the Shanghai Enamel Factory No 1. This tyne of enamel not only 
satisfies the technical requirements for industrial enamel in production, its 
tolerance to acid is / to 8 times better th:a the standards issued by the min- 
istry and the tolerance to alkalines is 2 to 3 times better. After 3 hours of 
alkaline corrosion, the enamel does not continue to corrode anymore. This type 
of enamel is more ideal than the industrial enamel-B currently in use. It is 

a yoou acid-tolerant and alkaline-tolerant enamel. 


IV. Scientific Research Must Also Actively Contribute to the Improvement of 
the Living Standard of the People 


Everyone knows that at present, the diseases that pose the greatest threat to 
human life and that have the highest death rate are heart disease, cardiovas- 
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cular diseases and various types of cancer. To protect the people's health and 
prolong human life, we should mainly engage in preventive medicine and we should 
think of ways to diagnose early various types of heart diseases, cardiovascular 
diseases, cancer of the tiver, tumors of the stomach. The most effective diag- 


nostic method abroad is the use of ultrasonic imagining technique. Our nation 
is still backward in this technique. To change rapidiy the backwardness in 


medical diagnosis in our nation, we cooperated with the Sixth Hospital to 

develop a medical ultrasonic focus single probe and a 64-head ultrasonic broken 
laver imaging transducer. After over 2 years of exploration, the focusing single 
probe has reached the standard of the same types of foreign instruments. It is 
suitable for various types of domestically manufactured cardiograms and B-type 


ultrasonic imaging machines, and it is also suitable for the cardiographs im- 
ported from Japan. this type of probe has already been clinically applied by 
the Sixth Hospital, the “hongshan Hospital and the chest hospital and such 
units. The Changhai Hospital combined the use of the domestically produced 
ultrasonic imaging machine to diagnose various types of pathological changes in 
cancer of the liver, the i11 bladder, the kidney and stomach tumors. After 
more than 1 year ot appli ation, the results have been good, the performance 
has been superior, and + has coincided with she requirements of clinical 
diagnosis. Rapidly to popularize it, and t. atisfy the needs of more factories 
and hospitals, we test produced over 600 units. The Sixth Hospi-cal test manu- 
factured over 500 probes and provided them to the Shanghai Medical Electronics 
[Instrument Plant and the city's hospitals for use. The cooperative research 

in the 64-head ultrasonic broken layer image transducer also progressed and has 


approached the stage for practical application. 


In addition, we have also provided various types of porcelain components of 
ultrasonic piezoelectric components to the Dongiiai Station and the Wuhan Radio 
Research Institute. ‘\nd we nave popularized this type of piezoelectric porce- 


lain at the Shanghai General icy Factory to be produced by its first branch 
tactory. After nore than 2 vears of efforts, it can now be mass produced and 
it is bein, supplied to over 30 units throughout the nation for use. 


gecause the living standard of the people has continued to improve, the need 

for television sets has become yzreater. In recent years, we successfully 
developed the acoustic surtace wave filter that can be used on color television 
sets. The main performance specifications can reach the level of the Toshiba 
products of Japan. this wave filter has replaced the 6 to 7 medium cycle wave 
tilrers in the original circuits. It eliminates complicated testing and it 
facilitates inteyration. Last year, it has been popularized at two radio 

plants in Shanghai and two radio factories elsewhere for production. At present, 
some factories are studying and readjusting the circuits to prepare for its use 
on black and white television sets. 


According to the requirements presented by the factories, we studied the glass 
for the black and white television tubes from the beginning of 1976 to the 
beginning of 1979. With the active cooperation and support of many factories 
in Shanghai, we quickly completed the study of the S-2 formula for the glass 
of black and white tubes and its technology. This formula does not contain 
lithium nor fluoride, it can also conserve expensive lithium carbonate raw 
materials, and it avoids public pollution by fluoride and poisoning by the 


~ 


24 








cathode electron gun. in 197%, concerned factories in Shanghai used this for- 
mula and technique in production. Annual output reached 500,000 glass cases, 
and in 1980, this reached over 600,000 glass cases. Comrades of the No 7 


Shanghai Electron Yfube Plant said, because this scientific research achievement 
was used, the quality of products and the percentage of qualified products 
improved. When combined with otner related measures, that factory changed 
losses into profits and at the same time visibly improved the life of the black 
and white television tube. 


Although we have done some work in local economic buildup, we are still far 
behind in satistying the demands of social and economic development in Shanghai. 
We have seldom delved deeply into production on conscientiously sought subjects. 
The number otf projects that have been popularized in production in Shanghai is 
still small. Analytic and testing techniques still cannot satisfy the require- 
ments of sister units. Scientific research potential is still not fully 
developed. The efticiency in scientific research is still not high enough. 

Some research projects take a long time. Technical help and technical consul- 
tation tor specialized tactories producing marketable products are poor. We 
are determined to conscientiousiy improve the style of work and to serve local 
economic’ buildup better. 


9296 
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NATIONAL DEVELOPMENTS 


REFORM OF RESEARCH INSTITUTE SYSTEM STUDIED 


Beijing KEYAN GUANLI [SCIENCE RESEARCH MANAGEMENT] in Chinese No 3, July 82 
pp 53-55 


[Article by Na Baokui [6719 1405 7608] and Jiang Junzhao [3068 0689 3564] of 
the Main Academy of Steel and Iron Research of the Ministry of Metallurgical 
Industry: ‘Preliminary Study of Reforming the System of Research Institutes 


of the Industrial Sector | 


[Text] Since the founding of the nation, and as the economy and society de- 
veloped, science and technology development also expanded and a relatively 
complete research system was established, including the Chinese Academy of 
Sciences, higher educational institutions, the research institutes and acade- 
mies of the industrial sector and research units subordinate to the localities 
and factories and mines. Each has served its function in basic research, 
applied research and developmental research. They have realized a lot of 
achievements in scientific research and they have contributed to the develop- 
ment of the national economy and national defense industries. 


The retorm of the svstem of research institutes on the scientific research 

front emplasizes strengthening scientific and technical research by enterprises, 
reorganizing scientific research agencies and scientific research funds 
ippropriated by the state and related problems, while continuing to expand the 


autonomy of research institutes at test points. The Chinese Academy of Sciences 
held its fourth academic department membership conference, clarified the nature, 
tasks and founding principles of the academy. Driven by the expansion of the 
1utonomy of enterprises, the scientific and technical research work of factor- 
ies, mines and such enterprises has clarified its direction and has developed 
more quickly. The research academies and institutes of the industrial sector 
are facing some actual problems related to readjustment and reform and these 
problems urgently need to be solved. 


[The research academies and institutes of the industrial sector mostly belong to 
the units directly led by the various ministries of the State Council and the 
commissions. Most of the scientific research tasks come from the higher echelon 
ministries and commissions or tasks given to the ministries and higher echelon 
commissions by other departments and handed down. These tasks are mostly 
scientific and technical problems with a comprehension character. Although most 
are applied research, basic research and developmental research also constitute 
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a definite proportion. For exampie, the projects of our academy are: comprehen- 
sive utilization of Baotou and Panzhihua Mines, blast furnace spraying of coal 
cinder, the new technique oi top and bottom blowing of oxygen in a rotary furnace 
to smelt steel, continuous casting to protect residues and automatic control of 
electromagnetic mixing and automatic control of the thickness of the plate 
roller, and controlled rolling in hydraulic bending and rolling, controlled 
rolling of plates and pipes, and research in new types of steel for various 
sectors of the national economy and national defense industries, designs and 
corresponding techniques to produce materials for machinery and weapons. Most 

of these research projects belong to applied research and developmental research, 
but in addition some basic research has been launched, such as studying physical 
and chemical reactions in the separation of elements, mass and thermal conduction 
in the blowing process, deformation and phase changes in pressurized processing 
and some related basic research in new materials. Research funds mostly rely 

on business funds, there are also some funds for the three projects and capital 
construction funds. In the past, administrative methods were the main methods 

to assign tasks and to popularize results in a way called the "three alliance 

of scientific research, production and use."" This was the traditional procedure. 


At present, it seems that this system and management have the following five 
problems: One, the problem in the source of tasks. At present, the national 
economy is in a period of readjustment. Scientiiic research work must serve 

the enterprises in developing potential, in reform and in improvement. The 

key enterprises mostly have sufficient research strength and they do not need 

or rarely need the participation of the research academies and institutes of 

the industrial sector. There are problems in digesting and popularizing some 
imported projects, but most imported projects involved the participation of 
scientific research departments from the beginning. Preresearch type tasks 
could not be easily developed because of less funds and slow results. Two, 

the problem in funding. In 1981, business funds (except wages) dropred by 20 

to 30 percent from 1980. Some scientific research projects (such as the appli- 
cation of isotopes in metallurgy) could not be developed easily because of in- 
sufficient funds. Three, the problem of purchasing equipment. Most of the 
research academies and institutes of the industrial sector were developed during 
the 1950's. Ac the time, investment was large and the equipment was new. After 
more than 20 vears, there were no depreciation costs, captial construction could 
not be included, and it was diff‘cult to replace the equipment. At present, 

the equipment and instruments have lagged behind those of the research units 
subordinate to certain enterprises with expanded autonomy. The superiority of 
the equipment and facilities of the past has been gradually lost. Present 

funds cannot solve the problem of purchasing, equipment. Four, the problem in 
the structure of manpower. The average age of scientific and technical personnel 
is over 40 years-old and technical workers are gradually aging. In recent 
vears, the proportion of nontechnical personnel has enlarged. They could be 
hired »yut they could aot be assigned elsewhere. More and more people have been 
hired .nd the percentage of scientific research personnel has become smaller. 
five, tone problem of the distribution system. The business units subordinate 

to the scientific research departments do not have a source of monetary awards. 
.O open up new sources of money for awards requires organizing technical ser- 
vices or small-scale production. Scientific and technical personnel cannot 
directly participate in activities realizing economic income and their awards 
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are less than productive personnel. The phenomenon of “eating from the big 
pot" still exists. the present backbone scientific research personnel over 40 
years-old often have iess income, their living quarters are crowded, their bur- 
dens are heavy, and there are many actual problems that are related to the dis- 
tribution system. 


fhe situation in the research academies and institutes of the industrial sector 
has created many difticulties for organization and management. Therefore, the 
research academies and institutes of the industrial sector urgently need to 
create a new path in readjustment and information. In this regard, there are 
many policy questions that need to be explored. In the following, we will 
present some ideas related to readjustment and reform by combining the different 
types of systems with the present situation in the scientific research academies 
and institutes of the metallurgical system. 


First, we suggest reorganizing and combining some research academies and insti- 
tutes that have overlapping fields of specialization, that have a weak backbone 
in science and technology and poor conditions for scientific research experi- 
ments. Some research units involved in information gathering, standardization, 
measurements, thermal energy technology and safety technology that are compre- 
hensive in nature and that also have concurrent functions can stiil remain 
directly subordinate to the ministry and the commissions. Some research 
academies and institutes that are more strongly specialized can consider imple- 
menting joint scientific research and production and become subordinate to a 
certain enterprise or be combined with research institutes of the same enter- 
prise. Comrephensive research academies and institutes cannot just serve one 
factory because the scope of research is broader and because a factory has more 
specialized facilities, and it is very difficult for a factory to take in such 
a comprehensive research department. Therefore it is not suitable to establish 
a joint establishment to engage in scientific research and production. Our 
idea is whether « comprehensive research institute can be placed under the 
leadership of the ministry and the commissions and be jointly operated by 
several large companies or factories and mines. Each large company or factory 
and mine can assign capable personnel to organize a board or a committee to 
lead and supervise its nature, policy, direction and establish its tasks and 
oversee their execution so that they can develop major scientific research work 
for the buildup of production of the nation's enterprises. The funds can be 
shared by the large companies or the factories and mines according to output. 
For example, for every ton of steel produced, they can provide 1 yuan for 
scientific research, then an annual output of 30 million tons of steel would 
provide an annual scientific research fund reaching 30 million yuan. The 
leadership of such research academies and institutes can be nominated and com- 
missioned by the above described board or committee and be approved by the 
ministry and the commissions. The research academy or institute jointly es- 
tablished and operated will necessarily be controlled by the production enter- 
prises and serve the production enterprises. At the same time, because the 
research direction is of a comprehensive nature, it can be differentiated from 
the research academies and institutes subordinate to the enterprises. 


After such reforms in the system, it is estimated that the research academies 
and institutes of the industrial sector will bring about the following benefits. 
One, the scientific research task will be further combined with the buildup of 
production. Because the research units are joint ventures of lar,e companies 

or factories and mines, their research direction will necessarily be controlled 
by these enterprises. The scientific research tasks will necessarily be aimed 
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at serving the present and lonz-ranse needs in production nad production buildup 
of the enterprises. At the same time, they are also beneficial to the popular- 
ization of scientific research achievements so that they can be converted more 
quickly to productive forces. iwo, the problem of scientific research funds 

can be solved more easily. At present, most academies and institutes do not 
have intermediate experimental iactories. Many scientific research achieve- 
ments in steel and iron production techniques cannot be proved industrially 
within the academies and institutes, and it is even more difficult to realize 
economic results. If the above reaciustment and reforms are made, it would be 
possible for scientific research acaijemies and institutes to receive funding 
from enterprises. The application of scientific research achievements in the 
enterprises can be guaranteed. This iarge area economic accounting is more 
rational than small-scale economic accounting. In addition, after reorganizing 
and combining some academies and institutes with overlap>ing specializations, 
scientific research funds will be utilized more rationally while the state's 
financial allocations will not change a lot. Three, technical equipment can 
wradually be renovated and replaced. technical equipment is one of the impor- 
tant conditions of scientific research work. Especially when research academies 
and institutes ot the industrial sector engage in the research in production 
techniques, it is very ditticult to accomplish scientific research tasks without 
relatively advanced technical equipment. In the present system, the cost for 
purchasing scientitic research equipment constitutes only 18 percent of business 
cost. Our academy's fixed assets have already approached 100 million yuan, but 
each year, the cost of purchasing equipment is only 1 million yuan, constituting 
l percent of our fixed assets. The visible wear of scientific research equip- 
ment is not as tast as that of productive equipment, but invisible wear is rela- 
tively fast. Our academy handied 293 unitc ot machinery that were returned to 
the warehouse in 1980. The original price was 1.55 million yuan, but after a 
price change, the income was only 40,000 yuan. The funds of sicnetific research 
units to purchase equipment cannot even cover depreciation and they cannot even 
talk about renovating and replacing equipment. Some funds for the three projects 


are restricted as special tunds for special purposes. They are mainly used to 
purchase special equipment while tunds for the purchase of much general purpose 
equipment for scientific research departments are not available for many years. 


Thus the development of technical equipment throughout the academy was unequal. 
Even if there were some capital construction investment, it was mainly used to 
build dormitories, and there was no push to purchase equipment. After reforming 
the system, scieutific researci, funds will be guaranteed and this will help the 
renovation and repiacement of technical equipment. Four, it can better the 
enthusiasm and creativity of scientific and technicai personnel. Talent is the 
key dynamic factor in scientific research urits. it symbolizes the potential 
and the standard of scientific research units. Now, the main problem is that we 
cannot select and hire the best, we cannot rationally transfer them, the enthus- 
iasm and the creativity of scientitic and technical personnel have not been 
fully developed, “eating trom the big pot" and "egalitarianism" still exist. 

In the present personnel systen, it is very ditficult to select and hire the 
best and realize a rational transfer of personnel. If this problem is not solved, 
it will be very difficult to improve the personnel structure and the development 
of the intellect, and solve such problems currently existing in scientific re- 
search units. Although wages and the system of encouragement are a factor in 
mobilizing and developing the enthusiasm and creativity of currently available 
scientific and technical personnel, the more important factor is still whether 
we can give them attractive scientific research tasks so that they can serve 
society and the economy effectively. Most scientific and technical personnel 
are strongly motivated to contribute toward the modernization of the motherland. 
if they can be piven some scientific research projects that are meaningful to 
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the national economy and national defense industries, and if they can be given 
support by various sectors, they have great enthusiasm, and they will demon- 
strate their capabilities and increase their skills in scientific research 
work. Now, it is exact this problem that has not been solved satisfactorily. 
After a reform toward joint operation by the enterprises, scientific research 
tasks can coincide more with production buildup, there will be better research 
conditions, research achicvements will be popularized and applied in production 
in time, and the enthusiasm of scientific research personnel will be fully 
developed. At the same time, a joint venture system will also help the mutual 
exchange and rational transfer of scientific research and production personnel. 
Five, it will help improve the distribution system. Before the wage system is 
rationally reformed, the problem of distribution cannot be thoroughly solved. 
At present, there are many problems in funding monetary rewards by scientific 
research academies and institutes and the issuance of such rewards. Besides 
the very few major scientitic research achievement awards and invention awards 
given by the state, monetary rewards are mostly provided by profits from small- 
scale productior. In this way, frequently more monetary rewards are given to 
people directly involved in production while monetary rewards for the broad 
number of scientific research personnel are few and they are “fringe benefits" 
from production income. Secause scientific research achievements frequently 
realize economic results during the course of production, tue scieatific research 
dep*rtments are not compensated. It is only possible rapidly to convert 
scientific research achievements into a productive force after the joint venture 
system is implemented. Then, a reasonabie proportion can be taken out from 
economic gains as rewards. In addition, in the distribution of monetary re- 
wards, we must also have different methods of rewards for different posts. And 
we must correspondingly carry out the series of fundamental work of clarifying 
duties and evaluating quotas well to overcome egalitarianism. There are many 
scientific research personnel who regard spiritual encouragement as more impor- 
tant than material encouragement. After scientific research personnel have 
made a definit ontribution, necessary praise or appropriate promotion are 
frequently more useful than wages or monetary rewards. Besides wages and re- 
wards, there are also problems with housing, vacaticns for workers and advanced 
studies, etc, which must be rati ynally solved. 
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NATIONAL DEVELOPMENTS 


READJUSTMENT PROBLEMS IN METALLURGICAL RESEARCH DISCUSSED 


Beijing KEYAN GUANLI [SCIENCE RESEARCH MANAGEMENT] in Chinese No 3, July 82 
pp 56-60 


[Article by Wang Gang [3769 6921] of the Heilongjiang Provincial Metallurgical 
Research Institute: “Preliminary Exploration of Several Problems on Local 
Scientific Research in Metallurgy During the Period of Readjustment" ] 


[Text] Our nation's regional metallurgy was gradually formed and developed from 
the emergence of local metallurgical inudstries during the latter part of the 
1950's. Our nation's regional metallurgy consists mainly of medium and small 
steel and iron enterprises using a production method that combines Chinese 
traditional methods, indigenous methods and foreign methods. There is a visible 
local character. Therefore, our nation's regional scientific research in metal- 
lurgy oriented toward this type of method of production of steel and iron posse- 
sses the common characteristics of general metallurigcal science and technology, 
and it naturally possesses its own fixed characteristics. 


At present, local scientific research agencies occupy a definite position in 
our nation's scientific research system. In the metallurgical system, local 
scientific research agencies have developed greatly over the past 20 years and 
more. At present, besides Xizang, Qinghai and Ningxia and such frontier pro- 
vinces and regions, almost all provinces, cities and autonomous regions have 
established metallurgical research institutes or steel and iron research in- 
stitutes. Also, some large provincial cities have also established correspond- 
ing research institutes. 


For more than 20 years, the broad number of workers and scientific and technical 
personnel of local metallurgical science research agencies have overcome various 
difficulties and done a lot of beneficial work through hard work and under the 
guidance of the correct line of the party. They not only created local metal- 
lurgical science and research, they also expanded such efforts and gradually 
develo ed them. They have also served unconditionally to support and promote 
the development of production hy the local metallurgical industry. But, like 
local metallurgical industries, local scientific research in metallurgy was 
severely devastated during its course of development by the "Cultural Revolu- 
tion.” With the addition of our lack of experience in how to develop socialist 
science and technology, and our lack of conscientious research in borrowing re- 
lated experience from other nations, there are still many shortcomings in many 
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aspects, even toda’. There are many problems that need further exploration 
and solution. I will discuss about my own shallow opinions on some problems 
in scientific research in local metallurgy during the period of readjustment 
based on my experience of many years in scientific research and my vreliminary 
understanding of scientific research in local metallurgy. 


I. The Direction and Tasks in Scientific Research 


1. The determination of the direction of scientific research is an important 
prerequisite for research institutes to launch scientific research work. It is 
a major problem that must be considered first and solved in building research 
institutes. It is very obvious, if the direction of scientific research of 

a research institute is not clear or is not fixed, then unfavorable effects 

will be brought about in the buildup of its business and in the development of 
scientific research work. Abroad, this important question that affects the 
success or failure of a research institute and even the fate of the enterprise 
is handled very cautiously. For example, the direction of scientific research 
of the West German Production Research Institute and its key points of imple- 
mentation are determined by a council consisting of leading members and the chair- 
men of all special committees of the German Steel and Iron Engineers Association. 
In our nation, the direction of scientific research of some large scientific 
research agencies, such as the academy of Sciences or the research academies 

and institutes subordinate to the industrial departments is discussed by the 
academic committee and reviewed and determined by the party committee. But 
according to preliminary understanding, except for a few of the local scientific 
research agencies in metallurgy (such as Beijing, Tianjin, Shanghai), many local 
scientific research agencies in metallurgy do not have a clear direction in 
scientific research, or more concretely, the principles seem to be clear, but 
actually the direction is ambiguous. 


As a result, work is affected and the realization of achievements and the train- 
ing of people are affected. According to what is known, some local metallurgi- 
cal research institutes have been established for several years, but the agencies 
and the means of research are still incomplete and handicapped. The specialized 
organization of scientific research personnel and the composition of personnel 
could not be matched in caliber for a long time. Some scientific research work 
that needs to be launched could not be carried out. There are also some re- 


search institutes that have remained static for many years. 


Our nation's policy of developing science and technology mainly emphasizes 
ipplied research and developmental research, and especially emphasizes the 
strengthening of developmental research in a big way and developing technical 
services. According to the division of labor of the various research agencies 
of our nation's scientific research system, the Academy of Sciences and the 
higher educational institutions should be mainly involved in basic research 
and applied research (with emphasis on the basics) while the scientific research 
agencies of the industrial departments and the localities should be involved 
mainly in applied research and developmental research. Research institutes 

of enterprises should mainly emphasize deveiopmental research. In connection 
with the local metallurgical industry, medium and small] enterprises generally 
do not have their own special research agencies while the central laboratories 
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of the enterprises (medium enterprises) or laboratories (small enterprises) 
generally cannot carry out research work except the daily task of inspectirg 
production. In view of this, our nation's situation is similar to that abroad. 
For example, most of the medium and small companies in France do not have re- 
search laboratories. Even under the best situation, they are limited to having 
only some inspection--testing groups. There are only a few enterprises that 

own first class laboratories. Also, for example, the West German Government 
believes that it is too much of a waste for medium and small enterprises to 
establish their own research laboratories and they do sot have the mezns. On 

the other hand, there are no constant research tasks, and the difficuity of 

some research subjects cannot be overcome by the enterprises themselves. But 
these enterprises frequently must solve the problems that they encovnter by 
scientific research, therefore, they must commission other departments to con- 
duct research and development of special projects or conduct coopszrative re- 
search. Therefore, we can believe that local metallurgical research institutes 
also possess the nature and functions of the research institutes of metallurgical 
enterprises. Therefore, they should mainly engage in applied research and 
developmental research with special emphasis on developmental research. 


As a local metallurgical research institute, its direction in scientific re- 
search must also grasp the local resources of metallic ores, the characteristics 
of the technical equipment and the technological processes of local metallurgical 
enterprises, and the characteristics of market needs for local metals or the 
direction of the products of local metallurgicai enterprises, and persist in 

the direction to serve production of local metallurgical factories and mines. 

To enable scientific research to lead production and to provide technical re- 
serves for local metallurgical enterprises, the local metallurgical research 
institute must carry out research in metallurgical raw materials and it must 
carry out research in metallic materials. Both are necessary. 


2. The tasks of local scientific research agencies in metallurgy can be 
separately determined as near-term and long-term tasis after clarifying the 
direction in scientific research. Near-term tasks must closely surround efforts 
of local metallurgical enterprises to develop potential, their efforts in reno- 
vation and improvement and their efforts to increase output and income, and the 
research tasks must adapt to the needs in reorganizing the enterprises. 


It should be pointed out that most of the local metallurgical enterprises have 
backward production technologies, the equipment is outdated, the means of in- 
spection and testing are very simple, the waste of energy is serious, and en- 
vironnental protection work is very weak. As a result, the quality of the 
products is low, the cost is high, and output cannot be increased. Therefore, 
local scientific research agencies in metallurgy must face this reality and 

exert efforts to renovate production techniques, rebuild metallurgical equipment, 
improve the quality of the products, conserve energy, carry out comprehensive 
utilizution, improve the environment, and improve testing techniques, etc. 


The study of new materials, new techniques and new equipment are the three 
pillars of our scientific research in metallurgy. Therefore, when local 
metallurgical research institutes carry out the above tasks, they must also 
develop the popularization and application of new technology and new techniques, 
test produce or develop new materials, and they must pay attention to the study 
of comprehensive utilization of local resources. 








Local scientific research agencies in metallurgy should especially emphasize 
the study of rebuilding equipment. The neglect of rebuilding equipment is 
more outstanding in local metallurgical enterprises. On the one hand, the o- 
riginal equipment is outdated, and on the other hand, they have blindly copied 
and imitated, thus the funds for technical measures are being used year after 
year while the condition of the equipment have not visibly improved. This re- 
quires local scientific research agencies in metallurgy to strengthen studies 
in rebuilding equipment in a big way to provide more effective technical ser- 
vices for the renovation of equipment of local metallurgical enterprises. 


When determining the tasks, we should also consider expanding the clientele 
serviced. We must not serve only the local metallurgical enterprises, we can 
also directly shoulder the tasks of test producing and developing metallic 
materials needed by such sectors as the local light industry, textile industry, 
electronics industry and building materials industry. We can seek ways for the 
local metallurgical enterprises to expand their product varieties. When the 
conditions allow, we can also expand our service clientele to outside the pro- 
vince and accept scientific research and test development tasks commissioned by 
sister provinces or the Ministry of Metallurgical Industry. 


Il. The Establishment of Research Agencies 


The establishment of research agencies is a guarantee for organizing scientific 
research development. For local scientific research in metallurgy, we lack 
experience in establishing agencies to adapt to the needs of such work, and 
there are no similar cases abroad for us to refer to. According to what is 
known, the Soviet Union has only two levels of scientific research agencies in 
metallurgy, the national agencies and the agencies belonging to the republics. 
Each level is divided into two categories, one belonging to the science academy 
system and the other belonging to the industrial sector. Metallurgical research 
institutes of major capitalist nations such as the United States, Japan and 

West Cermany, can be generally divided into three types: Those belonging to the 
national industrial sector, research agencies belonging to the higher educational 
institutions and those belonging to metallurgical enterprises. For example, 

the Metallurgical Research Center of the U.S. Mining Bureau, the Metallurgical 
Research Institute of Japan's Tsusansho (International Trade and Industry Min- 
istry) and West Cermany's Special Research Agency (such as the Max Planck Steel 
and Iron Research Institute) belong to the first category. Regional metallur- 
‘ical research agencies like those in our nation can be said to be unique in 

the world. According to the present situation and based on development, we need 
to explore the establishment of two-level agencies. One is the establishment 

of the research institute itself and the second is the establishment of interior 
agencies of the research institute. 


1. On Establishing the Research Institute: The distribution of resources of 
metallic ore in each region is different. This creates an imbalance in the 
development of local metallurgical industries. Thus, the necessity of establish- 
ing local scientific research agencies in metallurgy is not consistent. There- 
fore, when considering establishment, we must suit measures to local circum- 
stances. But, in view of the actual situation in each province, city and auto- 
nomous region at present, almost every locality has established a metallurgical 





research institute, and some provinces also have two levels of research in- 
stitutes belonging to the province and the cities. It is worth discussing 
whether this is necessary. lake Heilongjiang as an example. In 1972, it pre- 
pared for the establishment of the provincial metallurgical institute. After 
7 years, when the provincial institute was still being built, Harbin City also 
built a metallurgical research institute. Now, the specialized organization 
and the caliber of personnel at the provincial metallurgical institute are 
still not compelte. Although it has done some experimental research work 
during the course of development and it has realized some achievements, but 
they are far from satisfying the demands for scientific research by the local 
metallurgical industry. The city’s metallurgical institute has been established 
for 2 years, and it now has over 10 workers. It does not have a laboratory 
and means of testing and up till now, it could not carry out scientific research 
work. Such situations not only exist in the province of iicilongjiang alone. 
The reason for such overlapping agencies is related to our current management 
System. At the same time, it is also related to the long period of feudalist 
influences in our nation. Our view of this situation is that we should be 
determined to reorganize it during the period of readjustment. The first step 
can be to start out from the actual situation in each province, to take care 
ot the historical situation, select and keep those with better conditions and 
concentrate manpower, materials and finances of the province and the cities to 
operate such institutes competently. We must not engage in formalism, purely 
pursuing large numbers of such agencies, putting up fronts without seeking 
actual results. 


Because most scientific research agencies in metallurgy have a weak foundaticn, 
backward means and wea; technical strength, and because of various reasons, 
their development has been limited. in addition, in the provinces, generally 
speaking, t’@ local metallurgical industry is not developed. To bring out the 
advantages vv make up for the shortcomings and to develop superiority, scientific 
research strength should be formed into a "first." We believe, the second step 
can be to take the large area (or economic cooperation zone) as the unit based 
on the actual situation at each locality, to join the metallurgical research 
agencies of each locality with the zone to form a large area metallurgical re- 
search agency which will serve medium and small metallurgical enterprises within 
the large area. To facilitate work, we can consider placing the metallurgical 
research institute of the large area after consolidation unde: the leadership 

of the Ministry of Metallurgical Industry. 


2. The Establishment of Interior Agencies of Research Institutes: After 
clarifying the direction and tasks of scientific research, the research insti- 
tutes must begin work with a fixed organization, i.e., the research laboratory, 
the testing laboratory and the subject group. Therefore, the establishment of 
research agencies must correspond to and be coordinated with the direction and 
task «f scientific research to promote the completion of research tasks and 
thus tw realize the direction of scientific research. According to foreign 
experience, research institutes have three organizational forms: by academic 
discipline, by function and composite organization. 
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the establishment of research organizations by discipline is relatively simple 
but the shortconii that when a complex research topic is encountered, the 
heads of each special research iaboratory cannot shoulder the entire research 
responsibility, even when temporary coordination groups are organized under the 
sponsorship of the head of tne research laboratory, it is still difficult for 
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them to work in rrcination and frequently, the diceetor of the research in- 
Stitute has to push the wore aiiead. Therefore, pesides the research institutes 
envaged in basic research ard applied basic research, this organizational form 
is gererally na used. According to understanding, most of the research insti- 
tutes (such as the Metals Research Institute) of our nation's Academy of Sciences 
system use this orvanizational form. Research organizations established by 
function hav: le1init ersatility in carrying out work and it is easy to 
rganize researcners of dit:crent specialties into cooperative research groups 
according to pian. Management is relatively convenient, but the shortcoming is 


that redundant personnel and equipment are easily created. Those established 
by function can also be divided by product (such as alloy steel, high tempera- 
ture alloys, precision alloys, difficult-to-melt metals) and by productive prco- 
cedure (such as mining, ore selection, sintering, iron smelting, steel smelting, 
steel rollinz). Most of the research academies and institutes of our nation's 
industria! s or use thi rganizational form. The so-called composite form 
invol' -s the establishient of a unified technical service wepartment (such as 
commo' laboratory) within the research institute. This form is the common 
trend in all nations. !t can to a certain degree overcome the shortcoming of 
redundant personnel and equipment, and it can improve the work efficiency of 
scientific research personnel and the rate of utilization of equipment. 
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il metallurgical research institutes generally divide their research labora- 
tories by function. We believe, in the future, as work develops, they should 
pradually change toward Lin osite organizational form to centralize general 
means of testir ind establish a unified technical service department or a 
com lebora or use by all research laboratories and all groups of the 


wlio! jistitut nis is very beneficial for fully utilizing equipment, con- 
capital, id developing the scientific research potential. Foreign 
nations already have relatively advai ced management methods in this aspect. 
le advocate common use of large instruments and equipment, and the key labora- 
tories are opened to thi blic. For example, the Ames Research Center and the 
Fermi Nation shoratory o he United States not only provide facilities for 
ur tic scientific re rch personnel to perform experiments, they are also 
tu foreixzt en ts. But. according to understanding, now, a lot of the ' 


rimental research equipment of the departmen*s and units cannot be fully 
utilized because of irrational management systems. There is even one unit that 
has interna] experimental equipment that cannot be used by everyone and it is 


left unused and others are not allowed to use it. This bad style of depart- 
mentalism is not compatible with the superiority of our socialist system. We 
should advocats operation in a big way, provide mutual assistance, establish 


special management for public use in the management system, regulate the surplus 
and the deficiency to develop fully the function of currently available experi- 
mental equipment. 








Ill. Concerning the Popularization and Utilization of Scientific Research 
Achievements 


Scientific research achievements are the results of hard work of the broad 
number of scientific and technical personnel. They are the precious wealth of 
mankind. They are the material foundations and the indispensable reserves of 
resources to build a modern and strong socialist nation. 


Before scientific research achievements are popularized and applied, they only 
manifest themselves as a productive force in the form of knowledge. They are 
potential and indirect productive forces. To convert them into practical and 
direct productive forces to satisfy social needs, we must conscientiously 
popularize and apply them well. 


Foreign nations place a lot of emphasis on the popularization and application 

of scientific research achicvements. For example, the U.S. Government and 
Congress both emphasize that scientific research achievements must be rapidly 
applied to realize economic results. Private American businesses take the 
initiative to establish broad and effective cooperation with the universities 
and research agencies to improve the competitive ability of the products and to 
seek maximum profit so that “scientific research--technological development-- 
production and use" are tightly combined. The channels are aot blocked, and 
scientific research achievements are rapidly applied. This is a very important 
factor that pushes the development of American social productivity ahead. A 
report by the International Development Association states: In the United 
States, about 80 to 85 percent of scientific research achievements are in time 
used in production. Its heavy industry undergoes technological renovation an 
average of every 5 years. The rate of utilization of scientific research 
achievements in Britain, France and West Germany is 50 to 65 percent. In major 
capitalist nations, special management agencies have been set up to popularize 
scientific research achievements. For example, the Steel Research Institute of 
U.S. Steel (USS) has set up an office for the popularization of research achieve- 
ments and technological logistics conditions. The West German Steel Association 
established the "Steel Technology Promotion Association" and the "Association 
for the Promotion of Scientific Research in Steel" in 1954 and 1966 respectively. 
They are responsible for gathering, guaranteeing and economically evaluating 

the scientific research achievements of the committees and research institutes 
and popularizing them in production. 


In our nation, the popularization and application of scientific and technologi- 
cal achievements in production are still weak links. Many scientific and tech- 
nical achievements are still at the stage of samples, exhibitional products and 
vifts, and they have not been popuiarized and applied. According to surveys, 
in our province, during the 10 years from 1969 to 1978, the percentage of 
scientitic and technological achievements popularized and applied in production 
consticuted 47 percent oi the ctotal number of scientific and technological pro- 
jects completed. There are also some scientific and technological achievements 
that have already been applied but have not established themselves, and the 
actual percentage of utilization is only about 30 percent. The percentage of 
experimental research achievements over the 9 years since the founding of our 
institute that have been popularized and applied is only 29 percent. 
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Although there are: 4uses that affect the popularization and utilization 

»f local scientitic research achievements in metallurgy, according to our ex- 
perience, there are mairiv the following: 

1. There are many gans between metallurgical production and scientific research 
work. In the plannin Nad manazement system, production plans and scientific 
research plans are mana,ec scpurately by different administrative departments. 
And these administrative departments frequently "fight their own battles" and 

do not communicate wilh each other when drawing up or reviewing plans. 

2. The current choi, policies and regulations frequently affect 
the popularization and «pplication ot scientific and technological achievements. 
For example, the current price policy does not include the principle of demanding 
good prices for su; Guaiity, thus when the enterprises utilize scientific 
researci) achievemen ithou the quality or performance of the products has 
been improved, but roduc annot realize true benefits, therefore, the 


enterprises are unwilling to pay the price to utilize scientific research achieve- 
ments. Two years azo, our institute took on the task of studying the selection 

of troilite or vithin the province. As a resuit, the sulfur content oc the 
troilite ore was raised to about 35 percent in the sulfogen ore and this provided 
superior quality tine raw material tor the sulfuric acid plunt and this also 
created the prerequisit nditions for the comprehensive utilization of iron 

in sulfuric acid slaz. but because the price policy was unreasonable, the work 
spent at the ore screening plant was not compensated for but was punished. 
cientific research achievement was not popularized 
and applied in production fhe enterprise also did not realize any gain be- 


cause it did not nave this scientific research schievement. 


[This caused a loss and this 


Wn 


3. The leader: nterprises and the economic departments still have a 
definite lack o: understanding of scientific and technological work. They have 
not cleartl i ideologically the organic link between science and tech- 

nh. lane popularization and application of scientific re- 
sea? ichievement 1 mprehensive tasks with a very strong planned character. 
‘teria irre Needed during this stage, and according to some 
statistics, the ratio of ti funds required ior research, developmeat and popu- 
larization of achievement 1s 1:10:100. his shows that the price that has to 
be paid increases as research approaches the stage of material production. The 
presen ituation tnat aithough the application of one scientific research 
achievement may reilize economic benefits several times, a dozen or so times 
and even several dozen times the investment in scientific research, but leaders 
of some of our enterprises seem to linger habitually in a passive production 
situation, and they are unwilling to spend the funds under their control for 
scientific research work. 


‘? he lack of internediate eans of testiny thus creating a gap between 
scientific researc h and pt iction is also one of the reasons affecting the 
popularization and application of scientific research achievements. If an 
applied resear ichievem« ‘acks complete and reliuble test data, then even 


if achievements of intermediate stages are successful, they are still difficult 
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to popularize. Not doing things according to scientific research procedures 


and not carrying out intermediate tests, anxiously seeking success and blindly 
entering into industrial production frequently will not reach the expected re- 


sults. On the contrary, serious waste oO! manpower and materials will be crea- 
ted. There is much experience and many lessons in this regard. Local scien- 
tific research units in metallurgy trequently cannot establish intermediate 
means of testing in time during the course of development because of various 
reasons, or the intermediate testing agencies are not sound. All such units 


should establish and make sound the intermediate testing plants (shops) as 
early as possible to stimulate the scientific research achievements of the units 
themselves so that the achievements can be quickly converted to practical pro- 


ductive forces. 


In the long-range view, considering the establishment of jvint organizations 
tor scientific research and production to adapt to the needs of economic 
development is an effective way to overcome the gap between scientific research 
and production. in this regard, foreign nations have had more mature experien- 
ces a long time ago: Since the 1960's, the United States has established 115 
joint companies tor scientific research and production. The Soviet Union has 
established over 130 joint scientific and productive entities. The local 
metallurgical research institutes that have better conditions can select related 
enterprises and designing departments for joint ventures and organize joint 
companies for scientific research and production so that they can become the 
regional centers of metallurgical science and technology. This direction of 
development should be carried out cautiously, deliberated on fully and prepared 
tor fully betore implementation. 
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NATIONAL DEVELOPMENTS 


COMPREHENSIVE PLANNING, SCIENTIFIC RESEARCH MANAGEMENT REVIEWED 


Beijing KEYAN GUANLI [SCIENCE RESEARCH MANAGEMENT] in Chinese No 3, July 82 
pp 28-34, 60 


[Article by Liang Jiangli [2733 3068 4539]: “Comprehensive Planning and Manage- 
ment of Scientific Research Units*"] 


*Author's note: Liu Haizhen [0491 3189 2182], He Guoguang [0149 0948 0342], 
Chen Lan [7115 1526], Zhang Jingyuan [1728 2417 0337], Cao Nianci [2580 1819 
1964] presented many valuable opinions for this article, deputy director Tang 
Shiji [0781 1102 0679} carefully reviewed it and made some revisions. 


[Text] The function of scientific research management mainly involves planning, 
organization and control. The form of management is an upward spiraling cycle 
consisting of planning, organization and control. It converts input resources 
into output. 


The management of research academies and institutes can be divided into three 
levels. The iirst level includes decisionmaking and establishing plans. It 
is the high level managerial level. The second level is the middle management 
level and it mainly involves drawing up plans and organization. The third 
level is the implementation level involved with the concrete implementation of 
plans. 


fhe tundamental task of scientific research management of research academies 
and institutes is to torecast the trend of development based on the trend of 
development of wodern science and technology, accurately select the goals of 
scientific and technical research, establish plans for one's own department and 
for one's own profession based on the party's principles and policies and state 
plans, organize one's own plans and implement them, study management systems, 
train and select scientific and technical personnel, guarantee the source of 
funds, materials and laboratory equipment, fully develop currently available 
scientific research capabilities, obtain the best results at the least price, 
serve the modernization of the national economy and national defense. 


Ihe objects of modern scientific research management are mostly huge and complex 
systems. Scientific research management must organically organize three means 
(man, agency, law) and four subjects (man, money, material, time) before the 
best management can be implemented. 
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‘he research academies and institutes are a complex scientific research system. 
they mostly consist of so-called subsystems of such departments as the 
scientific research command headquarters, technical services, material supply, 
logistical guarantees. The subsystems can be further divided into smaller 
subsystems. To produce more results and more talent, these subsystems must 
operate in coordination before scientific research capabilities can be unified 
and coordinated. This requires a common criteria for action and a common goal, 
the implementation of comprehensive management, and comprehensive plans to 

serve this function. With a comprehensive plan and with corresponding diagrams, 
we can directly view and understand the mutual relationship among progress, 
materials and funds for scientific research in the entire scientific research 
process. Managerial personnel at each level can easily understand the relation- 
ship between the local situation and the overall situation. The key problems 
are clear, measures can be taken easily and inspection and examination can be 
conducted easily. A good comprehensive plan should be progressive, strict, 
unified and versatile. Whether a comprehensive plan has been drawn up well and 
executed well is an important indicator of the level of management of a scien- 
tific research unit. 


I. The Basis for Drawing Up a Comprehensive Plan 


Comprehensive plan refers to the plan drawn up around scientific research tasks 
to balance comprehensively the progress in scientific research, the distribution 
of materials, training of personnel, technical measures, and the means and 
equipment for development. 


The basis for drawing up comprehensive plans is the political line, principles 
and policies of the party and the state to develop science and technology, state 
plans and social needs, the trends in scientific and technological development, 
the social results of science and technology, forecasts of the developmental 
trends in social needs, and scientific research capabilities. 


The research subjects we pursue include tasks assigned by the state, contract 
tasks proposed by the users and stipulated in our contracts, tasks selected 
ourselves and arranged by ourselves according to the direction stipulated by 
the academy and institute or those tasks to satisfy social needs. Regardless 
of the nature of the tasks, we must prove the worthiness of the tasks and con- 
duct feasibility studies. They must clarify the following: 

(1) the source of the task; 


(2) the purpose and significance of development or production; 


(3) similar domestic and foreign products, the level of achievement and the 
developmental trends; 


(4) the content, major technical specifications, the way to realize the task, 
the product model to be developed and produced; 


(5) the divisions and progress of the stages of development and production; 
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(6) whether there are any key technologies and key equipment and the metiods 
to solve them; 


(7) how much technical strength is needed, how to solve the lack of such 
strength; 


(8) whether there are any sources of funds, what are the economic results; 
(9) whether there are official agreements and contracts. 


As economic management is strengthened, contract tasks will become the important 
content of planning and management. Scientific research contracts are contrac- 
tual agreements tor the research units to provide products and results to 
society or users. The contract flow process generally involves negotiating 
and signing .ontracts, the implementation of contracts, the completion of con- 
tracts and tinal inspection and delivery. A contract is generaly of the 
following types: ‘research contracts" of research casks commissioned by exter- 
nal units; “developmental contracts" of developmental tasks commissioned by 
external units; "transfer of results contracts" to sell scientific research 
results or to transfer new technology; "technology services contracts" to serve 
external units by utilizing the institute's instruments, equipment, testing 
conditions and processing capabilities; “product supply contracts" to provide 
products to external units; "cooperative contracts" for joint development in 
cooperation with related units; “consulting contracts" to provide technical 
consultation to related units. 


In drawing up comprehensive plans, assigned tasks and contract tasks or self- 
selected tasks must be uniformly considered and arranged on an overall basis. 


il. Several Relationships Must Be Correctly Handled in Drawing Up Comprehensive 
Plans 

(1) ihe Relationship Between the Need and the Possibility 

Ihe tasks included in the plans must be understood on an overall basis. The 


scientific research capabilities of one's own unit must be analyzed on an overall 
basis so that the plans are established on a reliable foundation. Some tasks 
that are needed by the state and by society should be firmly included in the 
plans when conditions are present. If a research unit does not possess the 
conditions to perform some tasks, it must actively create conditions. If one 
has the conditions to perform some tasks but the users are not defined, the 
usefulness is not clear, and if the tasks do not have a future for survival, 

then they should not be included in the plans. 


When making arrangement for plans, we must consider input conditions (current 
capabilities) and output conditions (the goal to be reached). We must grasp 
the inheritability factor, the investment factor, economic gain and priority 
principle. Only in this way can the comprehensive plans thus drawn up truly 
be feasible. 
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The inheritability factor refers to the comparison between the experience and 
knowledge accumulated in the past that can serve as 4 reierence in performing 
the new assignments, and the new experience and knowicdge tnat have to be ini- 
tiated. The new experience and knowledge that nave to be initiated should be 
limited to within a definite range so that there will not be too many new 
demands and so that the task can be completed in time. Neither should one be 
toc conservative to avoid efforts that are too few, too slow, too poor and more 
costly. 


In general, there are the following three situations: 


50-602 New demands 


Already acquired knowledge and 
experience 





(a) difficult 
(b) moderate (c) easy Fn 


In (a), because there are too many new demands, there wili be a lot of diffi- 
culties in development. We should first arrange research to overcome the 
technical difficulties and then carry out development. This would be more 
suitable. If we do not do this, then, the larger number of technical diffi- 
culties will greatly delay the period of development. In (b), new demands con- 
stitute only 20 to 25 percent. Developmental plans can be arranged, develop- 
mental contracts can be signed with user units, and the task can be completed 
in time with confidence. In (c), there are fewer new demands, most of the 
task, a suitable inheritability coefficient of comparison between the new task 
and the knowledge and experier we already possess for completing the task 
within a specificc period is 7/5 to &0 percent. 


Whether it is possible to complete the newly accepted task is determined by 
whether we have the investment. If we do not have investment, we should 
actively create conditions. Only in this way can we establish plans on a re- 
liable foundation. 


When considering the investment factor, we mist 2] comprehensively weigh it 
in light of the economic results, social result ind scientific value. When 
arranging scientific research tasks, we should consider the specialization and 
the interest of technical personnel as mucn as possible. The personnel must 

be few and skilled. A large number of people would not be beneficial to 
developing the enthusiasm of various types o! perso nae] and would create diffi- 


ilties in coordination. 


The plans arranged should not be too tightly scheduled and neither should they 
be too loose. When they are scheduled too tightly, a high price may have to be 
paid. When the schedule of the plans is too loose, it would not benefit pro- 
ducing a lot of achievements and a large number of talent. The percentage of 





tasks Chat ist i suould be set at 70 to 80 percent. The remaining 
20 te ) Dercent « ivnamic. If the task is completed, then it would be 
completing the 3 f the ta is not completed, it would not 
affect the execut re plan. if we set the task that must be com 
Xleted at 100 percent, then , we have to work overtime and use more work 
points, it is stil ct task would not be compieted in time. 


(2?) The Relati sh ie Wnole Situation and the Partial Situation 


Scientific resea the whole situation. Eacn job must follow the 
plans. Ine ] ul sit j st ser the whole situation. Work in agencies 
should be s lt ) | etwecn tne whole and the parts in engineering 
projects should a! etimes, problems exist in the local situation 
ind atrect the realizat . the entire plan. This requires conscientious 
inalysis. If the p: lL presented by the local situation is indeed rational, 


we shoulda revise the who! lan by seeking truth from facts. 

When drawing up pla . % nandle well the relationship among progress, 
scientitic resear funds and saterial supply. When the schedule is determined, 
tunds and materia é be guaranteed The schedule should not be 


if~rected Dy\ I j > af} (Ceriais. [} tne SOUT Ce of funds is 
insufficient ar es are 1t guaranteed, we should not blindly 
establish prowrs ist establish the schedule on a reliable founda- 


»y hasten Che pi , research and development, we must hasten 
penditure. Therefore, 
shortening, thi rio | i always the best in every situation. 
In a large system, su stem is completed early, it may not 
contribute t ( ; nerefore, we must correctly handle the 


tne rate or materia } iv, ma even increase ex 


relat Vij lize the best results. 
nary Aspects 


iate between ordinary engineering pro- 
ect ke re | t ie principle of arrangement should be 
"overal n ints." When funds and materials for 
nA tna roi | flict, we must guarantee those for the 
ker rojects. ti ’ , ects, not all jobs are key jobs. We must not 
emphasize the Cpa the arrangement of ordinary tasks. Among 
the nonkey projects, ele iso key problems. If the key problems cannot 


be solved, the con tj | linary tasks will be affected. Therefore, non- 
key project may ects. Therefore, key projects and ordinary 
projects are n langeable. When drawing up plans, we must 


handle them apps t 1 arranging the plans, sometimes we will feel 
that there ire man , the technical strength is insufficient. it this 


is not handled well, art: ement of some nonkey tasks may not be possible or 
the planned schedu] ived. We have such an experience. In completing 
one scientific rr rch percentage of the technical backbone force 


that truly realized a ¢ was less than W percent. With the prerequisite 
of guaranteeing a necessat chnical backbone force for key tasks, we can 
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arrange the weaker technical strength for nonkey tasks. This may better develop 
tne function of this portion of technical personnel and this would be bene? icial 
to the completion of the entire scientific research task. 


(4) The Relationship Between Long-range Tasks and Near-term Tasks 


To meet the needs of social development, scientific research units must make 
intellectual and technical preparations before they can continually expand 
their fields and ability to serve socialist buildup. When drawing up plans, 

we cannot just see the near-term projects that easily produce results and that 
have obvious economic results. We must have a strategic view, we must use 
appropriate strength and definite funds to carry out preliminary research, 
accumulate knowledge and make technical preparations. In this way, when a 

new task is assigned, it would be possible to reduce the initial technical re- 
quirements to the minimum and the risk factor, and confidence in completing the 
tas«< will be greater. 


For the research academies and institutes mainly engaged in developmental re- 
search, it is necessary to have an appropriate strength to engage in applied 
technical research and to pay attention to using the achievements of basic 
theoretical research. 


(5) The Relationship Between Progress and Quality 


The equipment and products developed by scientific research units must be good 
in quality and the time of development should be short. In the relationship 
between quality and progress, quality is foremost. Without quality, the pro- 
duct would not have any useful value. At the same time, under the prerequisite 
of guaranteeing quality, we must think of all methods which shorten the time 
for scientific research. Especially relating to national defense products, if 
we lose time, we lose the battle opportunity. Quality and progress should be 
unified. 


In drawing up plans, conflicts between quality and progress frequently occur. 
fhis requires us to analyze the situation and solve correctly the problem. 
Under all situations, and regardless of what tasks are arranged, we must follow 
scientific research procedures. We cannot jump over a certain scientific re- 
search procedure. In carrying out some urgent projects, we must complete the 
task within a short period. When drawing up plans, ovr emphasis should not be 
on attempts to eliminate a certain developmental stage. We should actively 
organize forces, take measures, exert efforts to shorten the time for each 
stage in developmental procedures and realize the goal of shortening the entire 
development time. Some scientific research tasks require a high quality. The 
schedule is not too urgent. When arranging plans, we should organize exper- 
iencea technical backbone forces to overcome the technical difficulties. We 
should not arrange to have too many technical forces too early to carry out 
ordinar jobs that do not include a lot of research. 


(6) The Relationship Between Strictness and Versatility 


Aiter a scientific research plan is issued, it must be strictly carried out. 
But because there are many unknown factors in scientific research, when estab- 
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measures. The first three measures are taken after probiems occur during the 
course of executing the plans. They are passive. When drawing up plans, ve 
must consider the problems that might occur as much as possible and take pre- 
ventive measures to reduce the risk of not being able to complete the plans. 
One percent of prevention is much better than 10 percent of remedies. 


Ili. Subjects of Evaluation of Comprehensive Plans 

(1) Scientific Research Plans 

This is measured by the number of completed projects as a percentage of the 
total number of projects or the amount of work of the completed projects as a 
percentage of the total amount of work of all projects. 

(2) Scientific Research Achievements 

This refers to the quantity and quality of scientific research achievements, 
including products, equipment, and theoretical achievements. Scientific re- 
sults, technical results, economic results and social results of the achieve- 
ments must be comprehensively evaluated. 

(3) Utilization of the jime of Scientific Work 

Ihe actual number of hours of scientific work as a percentage of the scheduled 


number of hours of scientific work is used to evaluate the degree of saturation 
of the amount of work. 


-~ 


(4) Material Consumption 
Its accuracy, suitability and input and output rates are examined. 


(5) Finances and Funds 


The implementation of the budget, economic accounting, tluctuations in the cost 
of projects and products are examined. 


(6) Training of lent 


How many people who have realized achievements have becn trained, how many tech- 
nical learning classes have been held, what are the results. 


(7) Income from Scientific Research 


At present, this mainly refers to the gain from products and the net gain from 
populurizing technology, providing services, cooperative processing, training of 
person.cl. 


the indices for evaluation of comprehensive plans include the seven subjects 
ibove. They do not constitute one goal but many goals. When comparing two 
scientific research units, the possibility that all seven indices of one unit 
are better than the seven indices of another unit is rare. Thus, examination 
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lable 3 Table of goals f; (x) 


i 
Categorization of completion of plans goal value ? (x) 
Very well 100 
well BO 
Slightly well 60 
Slightly poor +0 
Poor yy 
Table 4 Table oi weights of indices 
Examination indices weight 
Scientitic research plan 
Scientific research achievements J 
Utilization of hours of lentiftic work 0.7 
Material consumption 0.7 
Finances and ftunds l 
[raining of tals ] 
scientilic resear i th 0.5 
lable ) mpieti rehens lans 
xamination indic« Completion Actual value 
. x v 
Scientiiic research plan very well wel! L00 RO 
Scientific and technical 
achievements wel] slightly well 80 60 
Use of hours for 
scientific wors slightly well slightly well 60 60 
Material consumption poo! well 30 80 
inances and funds wel] well 80 80 
irainin, of talent poor slightly well 0 60 
ientitic research income slightliv poor 40 40 
poor 
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2. The Goal Method 


We define a new evaluation function 


UG) = Dd) UL) — ep 
‘=1 


where f. (x) -- the value of actual completion of the ith goal. 


i 
‘ -- the specified standard value of the ith goal. 


According to experience, we can respectively stipulate the standard values of 
the 7 indices for examination. As long as we know the actual value of comple- 
tion of the 7 indices by a certain scientific research unit, we can know whether 
that unit has completed its tasks well or not. The smaller the value of the 


evaluation function U(x), the better the task is completed. 


it the actually realized values of a unit are those listed in Table 7, then 


Us) = S42) — PP = (38 — 40)? + C10 — 15)? + (8 — 10)? 


+ (9 — 10)? + (10 — 10)? + (8 — 10)? + (5 — 5)? = 3% 


if tor another unit 
U(x) = 30 


then of course, the one with an evaluation function U(x) 
tasks better than the one with an evaluation function U(x) = 38. 


fable 6 standard Values of Examination Indices 
<amination indices Standard value tt 
Scientific research plan 40 
cientilic research achievements 15 
of time for scientific work 10 
Material consumption 10 
inances and funds 10 
fraining of talent 10 
cientitic research income 5 


A, ee A, le, te il, i, Pee i, i. i. a le i, il i, A, i, “i. i i, i. i. a. lt. a, i, i, i i, il i, i i, i. i, le i le i lt i. ll i ll i i i i i il i i i i, Nl i il, i i el i. ie 
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Table 7 Actual Values of Completing the Examination indices 


VW" Se er ee re rr eee re ee ee ee ee ee ee ee ee 


Examination indices Actually realize value f, (x) 
Scientific research plan 38 
Scientific research achievements 10 
Use of time for scientific work 8 
Material consumption 9 
Finances and funds 10 
Training of taient 8 
Scientific research income 5 


_— ee ee ee re ee re re ee ee ee ee ee ee ee re ee ee ee ee ce ee ee ee eee ee ee ee ee ee 


IV. Organizational Agencies 


The research institute as a system must have a comprehensive plan. The drawing 
up of a comprehensive plan requires a comprehensive agency. This agency is a 
committee by nature and it should have two functions. One is authority and 

the other is intelligence. The so-called authority function means that its 
decision is legally binding and related sectors must insist on executing it. 

The so-called intelligence function is to gather together talent from many 
sectors to form a brain trust to understand the level and trend of development 
of various professions in our nation and abroad. The brain trust must be able 
to organize and establish the direction of development and long-range plans for 
its own system. It must have a definite managerial experience and knowledge 

and be familiar with new management methods. To carry out these two functions, 
this committee must admit persons actually responsible for planning, equipment 
and finances and place them under the direct leadership of the institute director. 
It should periodically and occasionally study some major problems related to 
scientific research and production. The decisions made must be separately im- 
plemented. Within the comprehensive agency, only a few actual planning person- 
nel are set up. Most of the other personnel can hold concurrent posts to reduce 
unnecessary echelons. 


The tasks of this agency are: 
1. To conduct systematic, comprehensive anc analytical research in combining 
scientific research tasks and scientific research capabilities, to propose 


guiding thoughts for drawing up each plan; 


2. To be responsible for drawing up long-range plans and comprehensive annual 
and quarterly plans; 


$. To establish models for analysis of plans: to analyze the various elements 
composing the entire system; to summarize and balance the progress in scientific 
research, materials and funds; to propose various plans; to analyze their re- 
lationship and limiting conditions; to estimate risks; to select the best from 
many plans; 








4. To establish an information feedback system, to discover problems in carry- 
ing out the plans on time, accurately and sensitively, to organize coordination 
and solution; 


5. To organize and gather various kinds of data, information; to make forecasts 
of the direction and the tasks; to propose analytical opinions periodically or 
occasionally concerning the various aspects of the task and Lhe progress in re- 
search and development; 


f fo summarize and inspect the various stages of work well, and to compile 


comprehensive statistics and statistics on necessary special topics; 


/. Yo organize exchange of experience and maangement methods for the applica- 
tion 2ud popularization of science. 


Because the work of the comprehensive department affects the entirety of 
scientific research units, therefore the position of the comprehensive planning 
department must be elevated objectively. 


first, the leadership in charge of scientific research and production must con- 
currently serve as the leader of that department. 


Second, the members of that department must possess authority above that of the 
deputy department chief. 


fnird, the major administrative policies of scientific researcii units must be 
proposed by that department, while suggestions or reports related to scientific 
research and production and proposed by other units must be submitted to that 
gepartment. 


ourth, personnel must be few and skilled, they must be very familiar with the 
specialivaiion of their own unit and they must possess rich managerial knowledge. 


le mprehensive plan for scicntific research is the utilization of the syste- 
ati ind comprehensive princi les of management. It wiil become larger as the 
ile of scientific research eilarges, the techniques will become more complex, 
the comprehensiveness will become stronger and it will attract more attention 
the leaders in scientific research. 
9296 
CSO: 4008/212 
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NATIONAL DEVELOPMENTS 


INSTITUTE URGES COMBINING MILITARY, CIVILIAN RESEARCH 


Beijing KEYAN GUANLI [SCIENCE RESEARCH MANAGEMENT] in Chinese No 3, July 82 
pp 61-66 


[Article by the Nanhua Power Machinery Research Institute: "Exert Efforts To 
Carry Out the ‘Ihree Transitions’ Well and To Promote the Development of 
Scientific Research in Civilian Products in a Big Way"] 


[Text] Our Nanhua Power Machinery Research Institute is a comprehensive design 
research institute serving the national defense buildup. It has several hun- 
dred engineers. The machinery and electrical staff is complete. It has a 
detinite ability in test manufacturing, definite experimental conditions and 
means of testing. Conscientiously to implement, in order to serve national 
economic buildup, the policy of developing science and technology issued by the 
Central Committee, we insisted on combining military and civilian endeavors 
with emphasis on military endeavors. We exerted efforts to transfer scientific 
research technology from the laboratory to production, to transfer products for 
purely military use to both military and civilian use, to import foreign tech- 
nology into our nation, and to strengthen scientific research management. We 
promoted the development of scientific research in civilian products, and 
enabled our institute to progress and develop steadily in economic readjustment. 


(T) 


In the past, we did not have a profound understanding of the important meaning 
of combining military and civilian endeavors. Some comrades believed that 
developing civilian products was an "extra burden" and was "not doing proper 
work." Some scientific and technical personnel worried that developing civilian 
products would "waste technology," "affect specialization," "be a blow to mili- 
tary industry." Because our institute had not been completed, and because it 
was a purely military production avency, because scientific research funding 
was cut back again and again, there were not many tasks, and for a while we were 


in a "“ialf starving" state. Many jobs were unstable, discipline was lax, 
ideoloyxy was distracted. The «cntire instutute was short of money. During the 
first half of 1979, the research laboratory rushed to divide up the scientific 


research funds, and by the 3d quarter, even money for automobile road tolls 
could not be paid. Facing this passive situation, we were faced with whether 
to progress further or retreat, whether to do something or to do nothing, 
whether to actively carry out readjustment or passively carry out readjustment. 











We used the policy, which called for a tight grasp on readjustment and for 
stabilizing the economy, issued by the Central Committee as a guide, grasped 
the above problems and carried out repeated study and discussion. We gradually 
recognized that converting our purely military production structure in national 
iefense scientific research to a scientific research structure that combined 
military and civilian endeavors, and expanding national defense scientific 
research are the objective requirements in the development oi a socialist 
economy, and that they are long-range strategic measures to build up the four 
modernizations. They are also an important content of national economic read- 
justment, and thus we have improved our awareness in insisting on combining 
military and civilian endeavors, lifted our spirit, carried out the task of 
scientific research for civilian products under the prerequisite of guaranteeing 
completion of scientific research for military products, and realized a welcome 
step forward. Over the past 2 years, our institute has successfully developed 
our nation's first automatic bread production line for the food industry; trans- 
ferred scientific research achievements of four types of precision testing in- 
struments to civilian enterprises; developed the axis tracer for universities 
and colleges; provided a laser for holographic photography for educational use; 
drawn up blueprints for four improved modzis of automatic weavers for the light 
industry enterprises; developed the ball threader and the packaging machine for 
balls ot thread; an automatic shaping machine for rail steel and a dynamic 
measuring meter to measure the change in direction of locomotives for the 
transportation sector; an emulsified asphalt mixing machine for the construction 
sector; a straw hat shaping machine for the commercial services sector; designed 
an automatic production line and trial produced medicated leaven and glutinous 
rehmannia for the medical sector; studied the continuous production technique 
tor degumming ramie for the textile industry; studied the development of an 
inertia tire extinguisher to be used in tunnels for the coal industry. Addi- 
tionally, we have provided technical services and technical cooperation, served 
as technical adviser to factories, opened up a road for scientific research of 
civilian products, opened up the situation, and fully manifested the technical 
superiority of the research institute. 


\s scientitic research in civilian products developed, the situation at our in- 
stitute profoundly changed. T1e move visible changes occurred in the improve- 
ment of our technical, production and management standards, in stimulating the 
nthusiasm of the broad number of workers to serve the motherland, in forming a 
2ood work style of conscientiously exploring and daring to create new things. 
have transferred scientific research achievements and suitable technologies 
ie civilian sector, given internal support to the factories and enterprises 
to expand reproduction, created wealth for society, increased income, enlivened 
the economy, and promoted our own development. Over the past 2 years, we scli- 
ited ftunds on our own to build some of the urgently needed laboratories, 
.trengthened supplementary accessories and replenished accessories which we 


-- 


lacked for the trial production line, and made up the serious deficiency in 
scientific research funds. We also improved collective welfare facilities and 
built dormitories and classrooms with our own funds. At the same time, we 
created a source for monetary awards for workers. Income increased, the workers’ 
spirits rose, and civilized behavior became the new style of work. 
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in developing our institute's scienti.ic resea iviilan products, we 
grasped efforts to realize the “three transfers" of scientif ind technological 
achievements satisfactorily, to promote the growth c societ ind the economy 
and to improve the scientific and technological standaras as our important tasks. 
Tnus effectively we shortened the time of development of scientific research 
projects, and hastened the popularization and application of scientific research 
achievements. 
1. Develop Technological Superiority, Transfer Scientific Research Achievements 
and Provide Technical Services 
[fo enable the techniques of scientific research to enter the laboratory and the 
realm of production, we transferred concrete scientific research achievements 
to the factories one after the other. he ZZ¥F-5310 noncontract type displace- 
ment amplitude meter which was developed by our institut nd which was cited 
and given an award the National Science Conterence, the D l multipurposs 
tachometer and the ZZF-6 six-channel vibration meter. the (534 precise fre- 
quency direct current converter which were given the provincial scientific tech- 
nology awards were transferred to the factories prod ic They forcefully 
promoted the development of these enterprises. Or eXa e, the -5310 noncon- 
tract displacement amplitude meter can be broadly sed ¢ isure vibration and 
displacement in steam turbines anc water turbine ie technology is advanced, 
the products are superior quality and suite | rket. fter trans- 
tferring producti to tne Hangzhou Automated I ics ( , it became the 
“product with a punch" of that actory. ni itil re irch achievement 
created over 3 million yuan in production vah th tory which had 
over 120 workers and which could not even afford several hundred yuan for travel 
expenses. A factory was thus saved. 
To develop the potential tor tra prod Cio i esea institute and to 
contribute to the national « MY yur Sit justed the product struc- 
ture of the tri. , ¢ , huct 1 3i : increase 
its production o. irge quantities « cle l> research ior civilian 
use, to carry out intermeuiate production ia id cha past tuation of 
mly providing test part for the research Vt O1 The task ncreased from 
the past institution of "not having enough’ Lavi 
in iace ofr the eavy proc uction and trial Pproauctl < ( road number of 
production workers lifted their spirit, cou: agcor rec ie tasks, 
cooperated with one heart, worked hard, work work for more work 
points. Because everyone dared to think id t rked pragmatic- 
ally, the trail production shop was able t nt rf nufacturing 
uilitary products and ils: WAS at le C< OMp i l i hundred 
units test products and in al] itch p t ea The 
designs of the scientific and technical person ui t 1 pra 
tice and wealth wa reated ior society. 
lo develop the superiority and potential of the technoiogy, the experimental 
quipment and the means of testing at the research institute, we took th 


initiative to orient ourselves toward production, courageously served as techni- 
cal consultant to factories, and helped factories overcome key problems in 
example, Zhuzhou City's Switch Factory took up the task of 
trial producing and processing a number of process control cabinets. Because 
the technical strength was insufficient, the products could not be tested and 
delivered. We took the initiative to send engineering and technical personnel 


- A ae | . 
Ly Guctiomn. .or 


who have involved in testing for many years to the factory to help test the pro- 
ducts. Aimed at the problems in the design, we changed part of the logic cir- 


cuits and added some measures and conducted laboratory simulation tests accord- 
ing to the designed requirements. These products reached the designed specifi- 
cations and the performance was stable. At the time the products left the fac- 
tory, their design, use and manufacturing were all satisfactory, and they also 
itistied the urgent needs of the Gezhou Dam project. Now, that factory regards 
our institute as its “technical backup" and it now dares to accept orders for 
nanufacturing technically complicated electronic equipment. We also took the 
initiative to orient ourselves toward the development of technical services on 
a broad basis in society. In recent years, we have conducted tests of the fuel 
oil regulator and the torque sensor for the Xiangjiang Machinery Plant, conducted 
tests tor the pneumatic execution mechanism for the Hangzhou Steam Turbine Plant, 
conducted blade regulator tests for the 703 Institute, and conducted tests of 
the torque measuring mechanism for the General Xiangxi Instruments Factory. This 
year, we have also trained experimental personnel in laser holographic photo- 
graphy equipment for 1/7 units in the province and outside the province to grasp 
the principles and experimental techniques of that scientific research achieve- 
ment. In recent years, we have inspected and repaired over 80 precision testing 
instruments for nearby city and county enterprises and business units so that 
these instruments and meters that did not meet operating requirements were 
restored to their original technical state and so that the quality of the pro- 
ducts had a reliable guarantee. 


2. ‘transplant Military Products Technology in a Big Way, Hasten the Progress 
»f Scientitic Research of Civilian Products 


Our institute has transplanted the production techniques of military products 
in a big way ranging from desizn, technological flow and the selection of 
materials in scientitic research in civilian products. For example, the auto- 
mated bread production line developed for the Zhuzhou Bread Factory involved 
the massive use of a military scientific research achievement--the electircal 
eddy sensor--in measuring fluid materials, cutting, canning and in the main 
synchronous transmission for the automatic production line. This was simple, 
economical and also suitable and reliable. Military hydraulic pressure tech- 
nology was used in the power equipment of the rotary plate for continuous fer- 
eitation in the automatic production line, the pouring of noodles from con- 
tainers and automatic adding of flour, braking and lock opening, totaling eight 
intermittent maneuvers. This simplified complex mechanical structures and re- 
duced electricity consumption. The technology of regulating automization of 
sprayers, which was developed for military products, was used for spraying oil 
inside cans. The old was sprayed evenly and this conserved oil, etc. Because 
ot the massive application of military technology, a lot of redundant labor was 
eliminated, the time of scientific research was shortened, and in only 2 years, 
the automated production line in food technology was completed. The work in- 
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volved surveying and studies, zeneral layout, proving of plans, designing, trial 
production, installation, testing, trial production, product evaluation ar 
delivery. Our efforts enabled the whole automated production line involving 2; 
Single machinery units and systems and 5 large control cabinets to realize joint 
mechanical operation and electronic procedural control from mixing materials, 

to mixing flour, fermentation, cutting, making dough, torming, canning, rising, 
baking, removing from cans, spraying oil, cooling, packaging. We retained 

good habit of always being careful about quality as in producing military pro- 
ducts in our test manufacturing work. The processing »recision was higher 
there was less noise, operation was reliable, and only i3 people were required 
to supervise the operation. Each day, 7 1/2 tons of bread could be produced. 
Since installation, testing and the beginning of production, over 10 propaganda 
units throughout the nation issued news reporis and televised reports on our 
nation’s first automatic bread production line successfully developed by our 
institute. People in Australia wrote to inquire about it, people from Nigeri: 
came to negotiate, Hong Kong released news about it, and it attracted | 

attention in our nation and abroad, and it was praised by large food preparation 
factories and higher agencies in sur nation. Being unfamiliar with the bread 
manufacturing business, we were still able to make breakthroughs in it wit! 
relatively short time and solve the problems of continuous automatic termenta- 
tion, automatic canning, automatic removal, and continuous operation the 


whole set of racilities and process control which were not solved fo 
period. We were able to do so with the help of various related ter un 
the food industry, and to a large degree, because o! the concrete result 
applving military technology in a big way. At Che same time, w ppidied sp. 
testing techniques and vibration testing techniques developed ! milit 
ducts in the development f civilian or military and civilian iastrument 
After more than 3 years, we successfully developed 10 new testing instrument 
and provided new equipment to souive nay precision ligica ppeea eCaSute | 


of civilian rotary machinery, for rotary speed control, speeding protectior 


and vibration monitoring. We feel deeply that in scientiiic research tor civit- 
ian products, appropriate transplanting of military technology can 1 , 
good results in shortening the time for researc! and development, in pr 

more achievements, in popularizing i 4 yin ea evement i 

we realized good economic results. 

3. Absorb Imported Technology, mbine Learning Fron reign Nations and 
Qwn Innovations 

fo transfer foreign technology into our nation, we hve greatly strength 
technical information gathering. We have reconmended ioreign publicati 
information to technical personnel and absorbed advanced technology for t 
institute to use. For example, our institute's testing research labora 
referred to the brief introduction of the technology of Japan's eddy cu 


meter ind successfully developed the 7GY-2 axis tracer for the Northwe 


dustrial University, and helper that school provide a new testing instru . in 

the stud of rotor dynamics. We referred to the experimental informati th 

Lewis in-flight power device developed by NASA of the United States 

successfully developed the gas pressure scanning multiple point stabi essure 

meter. This provided a new means of multiple point stable pressure m rement 

in developing military and civilian industries. We are surveying and ducting 
counter design calculations and experimental research in several im 








ducts to utilize their advantages and develop our own new products on the basis 
of pre-studying the parts so as to use foreign objects for Chiense use. In 
scientific research in civilian products, we joined factories and enterprises 
to study how to digest, absorb, develop and create imported equipment on the 
principle of “learning, using, improving, creating.” Hengdong Straw Mat Plant 
last year imported three kinds of prototype automatic mat weaving machines. 

The plant is a collective enterprise. Its technical strength is weak. Survey- 
ing and imitating products were very difficult. We took over the task of sur- 
veying, improving the type and trial production to support the light industry 
and to create toreign exchange. After understanding the design principles and 
the production technique, we cooperated closely with the factory, and we changed 
the automatic machine that could weave mats with interwoven flower designs and 
redesizned it into an automatic yarn threading machine, improved imported 
equipment such as the raised flower mat weaving machine by improving the straw 
picking mechanism, the tuel line, and the brake mechanism when the yarn breaks. 
We enlarged the width and satisfied the user's requirements. At present, the 
redesigned yarn threading, mat weaving machine has been successfully test pro- 
duced and has been handed over to the factory for trial production. Other im- 
proved mat weaving machines that have been improved are being trial manuiactur- 
ed. They can be evaluated and inspected in May or June of this year. The 
success in r designing the automatic mat weaving machines has enabled that fac- 
tory to renovate its equipment and its products have become high grade products. 
fhe plants director satisfactory said: "With the automatic mat weaving machine, 
the products of our factory can step from the 1950's into the 1980's, and the 
sales channels of the products can enter the international market from the 
domestic market, this is like a tiger being given wings." 


(TIT) 


uur institute was able to make progress in efforts to carry out the “three 

transfers’ satistactorily in developing scientific research in civilian products 

and open up the situation as a result of strengthening and improving the party's 
leadership, changing the weak and loose situation in ideological and political 

work, implementing appropriate technical and economic policies, and greatly 
trenethening scientific research management. 


tinued to Deepen the Understanding of Combining Military and Civilian 
ideavors, Realize the "Five Samenesses" and Carry Out Mutual Promotion 
ational defense science research units must not only shoulder the glorious 
task of developing advanced weapons and equipment and strengthen national de- 
fense, they must also support factories to follow the road of expanding repro- 
duction by the “internal” method and stimulate the development of the national 
economy. tor this, we must firmly implement the policy of combining military 


ind civilian endeavors while taking the military endeavors as the key. We must 
insist on taking into consideration both scientific research in military and 
civilian products, arrange things on an overall basis, concretely realize the 
"tive samenesses": to include both military production and civilian production 
in the daily agenda of the party committee, to include both in examining plans, 
to include both in promoting technical personnel, to include both in evaluating 
idvanced and new models, and to include both in achievement awards. Two model 
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‘t. The laboratory fully developed the enthusiasm of 


ip creative and exploratory developmental tasks around 
“difficulties” in weak areas, and bite the 

jucts developed in this way -re urgently needed by society, 
have to worry that they will not have "in-laws" (markets). 
followed the direction of “the four services,” the road 
r because we have appropriately selected the research subjects 
fj orecasts. The economy has become more lively, the scien- 
changed from the past situation of “not having 
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of Unified Planning and Responsibility at Each Level, 


ryvone To Fight a "People’s War" 
cork and tackling technical problems are like a revolution- 
in be fought only by mobilizing the masses, and only by re- 
mobilize the workers of the entire institute to join 
centiiic research in a big way, we used various forms to assign 
places according to the amount of work, the degree of com- 
benefits and under the principles of unified 
igning responsibility to each level, division of 
ientific research projects tor civilian products. 
arly, everyone knows what is involved, everyone 
velop his talent to create situation in which 
his wisdom and efforts to fight a “people's war” in scientific 
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far for all projects behind schedule were withheld. 
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tific and technical personnel conscientiously to 


economic value of every scientific research subject 
ical standard. Value engineering management techniques 
re exerted to reduce the cost of scientific research, 


of development, to reach technical maturity, develop a 


economic rationality, visible results, and thus 
t in scientific research in civilian products under- 


iccessful and is popularized and applied. 


products on a trial basis mainly determined 
yress, awards and punishment, and guarantee delivery 

di of the tasks, they contracted work that 

t. All tasks completed ahead of schedule received in- 

After 
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pected, accepted and delivered, 5 percent of half of the 
Kept The implementation of the economic responsibility 
shops to use the best technological methods, as much as 
ivanced average quotas, pay attention to the quality of 


ove productive efficiency, and each month, hard work, 
ul work were maintained. 
nd offices for planning and dispatching material supplies 
their duties, each performed its work, 
Unconditionally, guaranteed scien- 
of scientific research production, 
iterials, guaranteed the supply of fuel and power, 
materials, guaranteed coordination and con- 
inspect the implementation of “four guarantees and 
lans, quarterly arrangements, monthly 

and offices that completed the tasks 
tional awards. The monthly awards for all 
ducti tasks that delayed because derelic- 

departments and or deducted. 
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_I (NUCLEAR FUSION AND PLASMA PHYSICS) 


Ding Yumei: "Analysis of Tokamak Scaling Laws"; 
e editorial office in September 1980} 
scaling laws obtained from the present 
arized and the general! characteristics 
laws are given. The dependence of energy 
imes on the anomalous electron conduction 
alyzed, and transport model which can be 
11 computation is presented. 
relationship between the macroscopic parameters of 
s and the basic parameters of the equipment. Examples 


characteristic time, polarization and 


> P 


les of equipment parameters are the diameter ratios, 
ind plasma current. Scaling laws may be either 
nalvsis or obtained from experimental data. The 


iling law. When the basic 
sod, then the empirical 


e basic mechanisms of these empirical 


il s physical principles 
laws are 


scaling laws 


inderst scaling 


‘tically, then the predictions of the scaling laws 
hus these empirical laws have important applica- 
ar «fusion. 
led nuclear fusion research has made great progress 
global instability prodpliem have been overcome 
» energy conversion times rT (thie p.iasmas have been 
experimental data. Experimental results have 
thermal ynnduction coctficient ire obviously 
probably due to nonclassical mechanisms. The 
anomalous electron thermal duction coefficients 


t reach any definite concli Therefore, the 
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various scaling laws should be studied both experimentaily and theoreticail 
in order to understand che basic properties o!t high-temperature plasmas. lis 
is very important for research on controiled nuclear tusion. 
7 — ; a 
I. Empirical Scaling Laws 
In Table 1, we have listed the enerzy characteristic times, plasma temperatures, 
: : . a ~ +f + = 77> tuT = - 1 —-s 4 = ac 77 ~ 
maximum ion temperatures, etc, r various types of Tokamak devices. Unless 
specifically mentioned, we have used the [following urits in this paper: energy 
. " - - - - ~ - . _ = - i. 4 - — 2, = ae . . 
characteristl: Cime T.. usec, densitv n , etc, iv*~ cm”; piasma ion radius, 
QL c 
R,a,cm; plasma temperatures, T , T., etc. eV; transverse and polar magnetic 
v - 
fields B_ and B_, gauss; plasma current I,, kiloamperes. 
i z ‘ 
From tne results listed in Table 1, it ma e seen that the tunctional relation- 
ship of the ener haracteristic time is difterent from the other parameters. 
n Table 2, we have listed the energy characteristic times calculated from a 
series of parameters the ring current and the equipment parameters. 
The results of Table 2 indicate that the energy characteristic times calculated 
from the same set of equipment parameters and different scaling laws vary over 
a factor <« 290. (We note that some calculations have exceeded the range of 
ipplicability of the scaling relations.) Furthermore, the ‘functional forms 
ire not completely identical. For example, the relationships between energy 
* . . : : . —— a = . . . = Veecacu e i. _ 3 
characteristic times and piasma currents are 10C aiwavs the same, although 
there are some general rules, such as the direct prop rtionalit between the 
energy characteristic time andn_, a, q(a) and also the basic inverse propor 
we 
tionality with Z .. (in the ninth scaling law, there is direct proportionality 
t ‘ 
with Z .., but the correlation is very weak) we may express the energy 
et 
characteristic time as a function of the vari p the foliowing 
equation: 
Tr “sy f ? Ue i ms » Zz { ‘ ‘ ti ‘, i . 
yr the case of weak correlati between che neti the her parameters, 
then the range of the various parameter a e obtains irom the scaling laws 
r 
rive in Tables 1 and 2: 
3 , 4 - 
a ‘? j ‘ 
f\ « ‘ P J i 
V ‘ i? 2? . 
Equati (l) may also ed t study the fu ional relationships between the 
ene iracteristic time and a single parameter. For Ohmic heating, there 
til! ditfticulties in experimental studies on the vartation of energy 
iracteristic time with a single parameter, since experimentally we cannot 
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parameter while keeping the 
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riments have verified or nearly verified the following scaling 
r the maxim temperature: 


fiaemar © £07 it! fa. (2) 
i workers ver the proportionality constant as 1.27+0.01 from their 
rimenta wever, Japanese workers have found the constant to be 0.43 
63 1 the l-2 experiment. This empirical scaling law agrees completely 
th the tunctional relationships of the scaling law from new classical trans- 
icie the middle region to be discussed later. 
(MAK, TFR and other installations, strong currents of neutral particles 
ted for heating. 


Experiments have verified that the plasma ion tempera- 


ise is cirectly proportional to the power of the neutral particle 


~~. 
~ 


i tion powers used so far, there has been no macroscopic or 
ic i ibility due to the injection. The energy exchange in the 
ce is basically classical in nature. Recent experiments at PLT 
¢ ited States have found that the heating and confinement laws are still 
r wer ot the injected neutral particle beam exceeds the Ohmic 
i w ic tollowing relationships have been established at ORMAK!!; 
vamp, (“°T,/P, ) ~ 1 eV/kW. 
iin - 
75 4} ip, (AT_/P,_) (1.4-2.5) eV/kW. 
i in 
r injected be eating as a function of plasma density has 
letermined at rR 9 iO; 
>| —— $ 
particles per cm 


iz the different scaling laws, it is necess 


detail. Of 


ary 
their combinations in further particular 
! between energy characteristic time and plasma 


and Anomalous Transport 
nmic heating at the various Tokamak type installa- 
t r trends: The ioni heating and loss mechanisms 
the ions are heated by the energv exchanges in 
ectronics; the ener i mainly due to 


and diffusion from the ions. Experiments carried 
icated that tons still behave classically during the injec- 
t However, the pnehavior of the electrons is 
experimental data, the 
luction coetficient must be nearly two orders of magnitude 
w lassical theoretical value. So f 


far, there is no definite 


proper interpretation 


HR 








conclusion on the physicai mechanism of this electron thermal conduction 
nomaly. Experiments have also shown that the plasma energy loss is mainly 
through the electrons. Thus the energy characteristic time of the plasma may 
be qualitatively correlated with the electron thermal conductivity as 


T ~ —~a 24 K j (5) 
a ~ Dp c e 
il i od) L en 
c l ‘ ‘ 
T = 7 7 tT); (6) 
Dp Cc - . a 
It T FI then _ = _ _ 
e i’ =(T +T.)t . t.tT.T ) (/) 
D v s ~ u i 1 Cc 
= (if T,7 I +t.). 
C 1 c i 


At equilibrium, the energy characteristic time is the same as the energy 
correlation time 7 (which measures the time required to replenish the energy): 


A 


K(n T +n,T,)-V/P (8) 
i i 


id e 


where P. is the Ohmic heating rate and V is the plasma volume. The quantities 


he energy correlation time 


measured in many Tokamak experiments are either t 
given by (8) or the electron energy correlation time given by (9): 


E == kn T_/P (9) 


We should note that the energy characteristic time is equivalent to the 
haracteristic tim: for energy loss, whereas the energy correlation time is 
equivalent to the characteristic time or the heating process. They are the 
same only for the equilibrium state. From (7) and from the definition of the 
polarization «_, we may find the relationship between these two quantities: 


“10 ~*(3 ‘3)-R/R ( cCmy ONM) Sec 
whe re =47xi0 ind Ris the plas: electrical resistance. For certain 
installations, scaling law o is given. frhese two are equivalent. 
Stud i¢ on plasma heating and other transport processes are carried out under 
ditions of macroscopic stability. Thus the conditions of stability and of 
equilibrium must be satisfied: 
‘ I 5 ri 
j u ; (i0) 
{(a) ied n 


{i= (itse), (11) 


where /(a) is the angle of rotation, m and n are the mode numbers in the polar 
ind transverse direction: Equation (11) gives the largest allowable value of 
indet cros i é silibriu 
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analysis of plasma scaling laws are the equilibrium 


t 
equations for particles and for energies. Under conditions of axial symmetry, 


ae | 


these equations are: 


on 1 @ On 
=--~-—irD <_\+S$., (12) 
of r or Or 
3 2 ei 4 j i y On. \ l a7". \ 3 
———| 9, = —--— r7 .D. — ~--—{ rn. K .--*— ) + In fie wie - + Wr 
2 xf r \ fe e or r fe] \ e e or j le u Q- 
(13) 
iwi 
3° 3 7 1 @ an, 1 @ , OT: \ 
rv we lad Ge = a r7, “=. |r Kj =) + Qeit wri — We (14) 
2 of r Or \ or r or \ or 
In addition, the conditions of plasma current and electric neutrality 
aie 1 of . @(r*#) } - 
——- 3 5 | Pp — a | (15) 
of r ori or 
nd x ’ 
es = Nik, 
— (16) 
ire needed so that they may be solved simultaneously with the field equations. 
[In these equations, S is the source term of the electrons, Q i is the energy 
e 


term between electrons and ions, n_ is plasma electrical resistance, 
p 
t 
re the diffusion coefficients of the electrons and the ions, K_ and 
e 


re thermal nduction coefficients of the electrons and of the ions, 
iw ' ire the heating terms of the electrons and the ions due to neutral 
injection, w_, is the electrical charge loss due to exchange, and 
iation loss. It we need to consider the presence of impurities or of 
re rticles, then we must also add the conservation equations for the 
ese particles. With reasonable simplifications, we may obtain 
ertain iling laws for the heating processes. 
_ é erature 
erature | yy May be obtained from the basic equations 
e , ™ 
nic heating power is completely used to heat the electrons 


enerev loss. The order of magnitude result 








is the characteristic time of the heating process, } is the current density, 


nA 4 -c - . _ + ant . lar ; > } . yrAn _ 45 mrr - + _ y ~ + 
inGg A 1s a COlUSL dail sc iecre’u . ma — 'i€ Ja yc i iii . >» i iS ‘ Li AL De 
i z 


Under the condition OT pure Unm1< Pact in . the equa 
tor the ions is 


re 
» 
, 
‘ 

= 

< 

ad 
'v 
~~ 
— 
& 
be 
—_ 
~~ 
" 
~~ 
¢ 


dT, Te-T, Ty — : oT; | Fu (18) 
de =A,Me Tt T, =" eT a Tt, 


if we do not consider the variations in particle rumber densities. For Ohmic 
heating in Tokamaks, the variations in T /T, is net great; the ratio is usually 


” 
¥ 
~~ 


between 1.5 and 10. In this range, f(x) is a slowly varving function with a 
maximum value of f (x=3)=0.385 at x=3. Thus the replacement of f(x) by its 
wverage vaiue would cause an error of less than 3X0 percent. It is therefore 


permissible to treat f(x) as a parameter in equation (18), then equation (18) 


would be independent —. the electron temperature. Direct integration gives the 
functiona lependence of ion te eratur on time: 
sie f ) f 3 f ; or? 5 * sb f . (¢ 
> ra ; 
T,={ Bt, 1-exp (—>——}] +Ti?@exp| - 3; - (20) 
i d t J \ t 
w hie it i 1s t } i tT e 7 if t | ‘ ii] st t he € pres- 
l 
; , ’ } ‘ on } 
l r ( t 1 ed ro it AOI LS). [ { the 
l< t eT I { l ¢ i f I i tT tfnerma Cqyt dir = 
Civityv, 1 wi picuiat mMmMimum ion temperatur tor various values 


‘ ¢ } ' ‘ -* _ F _* ‘ ‘* ‘ > . . ’ ‘ » y 
) ‘ t Y " ‘ i at . i wt c ~ § . iit w i( ’ eA i] ( ondy 


. . : , 
. _ * ' * ae | _ oO e } ; » —~ - « - _- ’ -_ , _ 7 
tl Li ic rst ‘ 1Ga te Tre,’ i ° Lnen ‘ a } iT | erat re in the 1< it 


oe 9 , , ry > J ae 
vemar =0.754 f(x)n.B: pit Leff ' % A (21) 


’ 


t i tl ] | i] re Rail l De ft eet ] max L mum i 1 { moerat iv¢ ma trv Various 


e . given bv equation | is identical to the scaling law (2) of the 


Lima temperatl C. Experiment from the Fi-2Z iokamak instailation have 
i lé t hy lé penaence T j on ft ‘ ] 4 howe’nrsS | } @ 6 . i m Simii iriv, 
Ll, ™a> j 0 
t he Xi Im ion te erature im tthe ba ina say)? ‘ region i 








lismax ™ 3 2» 10°*(/2/r )'* f(x) 1 p?/[( (Ai)? * Zest). (22) 
é : 
proportionalit r the maximum ion temperature to . is one of the charac- 
tics of the banana regions in Tokamaks. 


he anomalous transport is mainly due to the instability of the diffusion- 


z mode of the ions, similar methods may be used to calculate the maximum 
emperatures.‘? Here, the maximum ion temperature satisfies a cubic equa- 
with at least one real root. This root gives us the maximum ion tempera- 


is 4a parameter, then we may solve approximately for the maximum 
pp ; 


l isman =7.45(0(x)n* R*Bt, r* /100 A,rT?)*”?, (23) 


+ 5 ; x-—-] / l 2 
P(x) = O(T/T.) = Saa-| 1++) = (x*—1)(x4+1)/x", (24) 
iracteristic length of the density variation. Under pure Ohmic 
itions, +(x) is a slowly varying function with its maximum value 
l+, 2 | iverage value is <?(x)> =0.53245. If the function is 


its average value, the maximum error will not exceed 35 percent. 
these relations, equation (23) may be approximated by 


ca 


J ocax=6.8 gins R° BS. r* JAyrT?)'", (25) 


- 


inilar to Ty oma relationship for the middle region. 
»max 


iductivity and Energy Characteristic Time 


t i previously, the ion bulk energy characteristic time may 
it t electron thermal conductivity. In Table 3, we have 
ductivity for various physical mechanisms. We have 
sion tor the electron energy characteristic time and also 
iracteristic times for the given parameters. It may be seen from 
that ther 1 great diversity among the functional forms and overall 
he enerrv characteristic times for the different physical mechanisms. 


Transport in Plasmas for Various Regions of Collision 


istributions may be obtained by using different transport 
transport models?9 have been proposed so that the theo 
sits iy ayree with the experimental data. We have treated the tonic 
lassical, whereas the electron behavior is anomalous. 
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ir 


S a certain parameter and « 


. 
where aA 


energy balance equation at equilibrium 
mship between the energy characteris- 


r. After taking the logarithm on both sides, 


liagram tor the transport coetticients 


‘ i aV 
yt i 

4 , 
Li i it 


fferent collision regions. 
x |} t. rt slope of this straight 
t r ¢ Ut l rhe ting, there is 
it there are general applicabilities 
el. The other scaling laws have 
t analyzed the scaling laws for ion 


‘ded. There are other types of 


ire quite similar to what we have 
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> } anc lia Shum i [65425 2885 653): 


Both One’s Own Country and the Blue Skies-- 


Superior Party Member Kuang Dingebo 


at the sky and shout in gio: ot the 
ites ilying above, one after the other, 


hought of the scientists who have worked hard 


. 


space and to keep them operating normally in 


- 


3134) who is introduced here is one of then. 


lentist to en ein intrared and remot« 
¢ ’ 
ation. At the beginning of the 1960's, 


technology very secret, the 3l-vear-old 


fic and technical people who were even 


7? 


artificial satellite« 


~. 
" 


ilties and began exploring infrared 
fforts, they developed a series of inira- 
infrared tracking, infrared directional 
rement. These filled the blank in our 
tellite attitude sensor is indispensibl:« 
9f an artificial atellite in orbit so 


? f 


is 4 i] iz d t me ©‘ oT the sate« lL] ite. 
ier developed six different satellit« 
ites launched ur nation have used 


Kuang Dingbo theretore ha been called 


broad future in developing remote sensing 


~~ 


comrades, he suggested that leading depart- 





sensing research. This was enthusiastically 

He bec am ne r the res meibl. persons 

of new types of remot. ensing devices. 
lentifi research group, rurageously 

ion and other propert i f the tnetruments 

swarded many t ime the National Scien 

mference, the Chinese Academy of Sciences, 


ttee and such jieading agencies. 
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AUTHOR; DU Guotong 2659 OG48 0661 | 
qUAN Baofu 0550 s4u5 1361 | 
DENG Aimin (0772 1565 2404 | 
MIAG Jhongli . 5379 1615 4409 | 
A Di Sy (Otter U0U5 


ORG: All of Department ct Semiconductors, Xiamen University 


UNIVERSITATIS JILINENSIS in Chinese No 3, 1982 pp 82-8 


TEXT CF ENGLISH AsSTHRCT: This paper reports experimentai study of the characteris- 
tics of semiconductor lasers witn the short cavity. These experiments showed that 
the lasers with the short cavity iengtn operate easily in steady single longitudi- 
nal mode and have the cnaracteristics of lower threshold current and higher exter- 
nal differentiai quantum efficiency. 
This paper was receivea for pubisication on ll Dec Ol. 
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CKG: All of Department of Semiconductors, Xiamen University 
TsTiLE: "G Al As/GaAs DH Lasers Made by Secondary Source Solutions” 


>CURCE; Snangenun  ILIN DAXUE ZiRAN sEXUE XUZBAO LACTA SCIENTIARUM NATURALIUM 
UNIVERSITATIS JILINENSIS] in Chinese Ne 3, 1982 pp 89-93 


TEA? OF @NGLISH ABSTRACT: This paper reports the fabrication of the oxide isolated 
Stripe-geometry lasers by Ga _,Al As/GaAs LPE secondary source solutions. The var- 
iation of compositions and conéentrations in the epitaxial layers made by primary 
and secondary source Solutions was compared. The main characterstics of the lasers 
made by primary and secondary source solutions were measured. Experimental results 
showed that the main characteristics of the lasers made by primary and secondary so. 
source solutions on threshold current; transmitted power and external differential 
quantum efficiency were comparable. The position of dominant peak of the emission 
Spectrum slightly snifted towards shorter wavelength. 

This paper was received for publication on 11 Dec 61. 
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Vacuum Techno iozy 


AUTHOR: ZHANG Shufan [1728 2579 5400 | 
ORG: Shenyang Research Institute of Vacuum Technology 


TITLE: “Positively Adopt and Use International Standards tc Promote China's Work 
of Formulating Vaccum Standards” 


SOURCE: Shenyang ZHENKONG [ VACUUM] in Chinese No 4, 25 aug 82 pp 46-49 


ABSTRACT: As documents issued by the National Economic Conmmitviee, the National 
Science Committee, and the National Bureau of Standards have pointed out if the pro- 
ducts of China are to compete on the intemational market it is extremely necessary 
ed up the work of formulating standards. The adoption and use of international 
Gacy atantanta have become the general tendency all over the world because these 
ISO standards are for the purpose of harmonizing the stanaards of all the countries, 
promoting trade, helping fle develop the capability of interchange of parts of pro- 
ducts among. member nations to facilitate specialization and cooperation. The ulti- 
mate and highest goal of standardization work is; therefore, to achieve internation- 
al harmony regarding all technical problems resulting from the exchange of labor 
and aaterials among different countries of the world. With respect to the vacuum 
specialty, the following characteristics of the international standard are discussed: 
(1) Numerical serialization of parameters is preferred; (2) The standard should be 
extensively applicable; (3) Continuous issuance of standards for each segment; and 
(4) Emphasizing precision of each standard formulated. Aside from nomenclature and 
graphic symbols, there are yet no national standards in vacuwn technology in China. 
The paper urges all concerned to learn the international standards so as to promote 
standardization work in China. 


AUTHOR: DU Jingzhong [2659 2529 1813] 
DONG Zhenxi [ 5576 2182 08237 


ORG: None 


TITLE: “Successful Manufacture of China's First Magnetic Controlled Splash Film 
Plating Machine to Make Mirrors" 


SOURCE: Shenyang ZHENKONG | VACUUM] in Chinese No 4, 25 Aug 82 backcover 


ABSTRACT: Shenyang Research Institute of Vacuum Technology applied the magnetic 
controlled splash film plating technique in the production of mirrors for civilian 
use and succeeded in making China’s first magnetic controiled splash film plating 
machine for making mirrors, the DJC-6 model. Requested by Liaoning Frovincial Bu- 
reau of Machine Industry, the Shenyang Municipal Bureau of Machinery and Electricity 
called a certification conference in 30 Jul-2 Aug &2 to evaluate the machine. More 
than 100 delegates and specialists of universities, research organizations, and 
vacuum equipment factories attended. All agreed that the DJC-6 provides the equip- 
ment and advanced technique to use aluminum instead of silver to make mirrors for 
civilian use. The machine is suitable for large scale production of mirrorS of good 
quality, with a cost reduction of about 20 percent. In manufacturing 20,000 of 
mirrors per year.with this machine, a total of 40-50 kg of tungsten filament may be 
saved as well. 
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